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Fig. 1. Relation of gall-bladder to cystic, hepatic, and common ducts. Note 
cystic duct lying on the inner side and overlapped by the pelvis of the gall-bladder, 
which is shown drawn upward by the forceps. (William J. Mayo) 
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RESTORATION OF THE BILE PASSAGE AFTER SERIOUS INJURY TO 


THE 


COMMON OR HEPATIC 


DUCTS ' 


By WILLIAM J. MAYO, M.D.. RocuestTER, MINNESOTA 


r \HE union of the cystic and hepatic 

ducts forms the common bile duct. 

The juncture does not occur in a fixed 

manner, at a fixed point, but its 
location varies in different individuals. It 
may lie close to the fissure of the liver or at 
any point between the liver and the duode- 
num. The normal situation is about three- 
quarters of an inch from the intrahepatic 
portion of the hepatic duct. When the point 
of union is low, the cystic duct may, and 
usually does, lie parallel and adjacent to the 
hepatic duct. If found in this anomalous 
position the two ducts must be carefully 
separated in performing cholecystectomy in 
order to avoid the possibility of severing the 
hepatic duct. 

In removing the gall-bladder it should also 
be remembered that the cystic duct has its 
origin on the posterior wall above the lowest 
point, and that the pelvis of the gall-bladder 
usually overlaps the cystic duct on its in- 
ferior and inner aspects. Quite frequently 
there is a little fold of peritoneum connecting 
the pelvis of the gall-bladder with the gastro- 
hepatic ligament over the common duct, 
forming a small suspensory ligament. When 
this fold is present and is associated with 
marked inflammation, there are often many 
adhesions in the little triangle thus formed. 
Since the fold lies in a line with the cavity 
of the gall-bladder, it may be mistaken by 
the inexperienced operator for the cystic 


duct, and the common or hepatic duct may 
be completely severed. In some instances a 
section of the duct has been removed. To 
avoid this accident, the pelvis of the gall- 
bladder should be carefully dissected from the 
triangle until the cystic duct is fully exposed, 
ligated, and divided (Fig. 1, frontispiece). 

The cystic artery usually passes behind 
and not along the cystic duct to the gall- 
bladder. The relation of the artery to the 
duct is almost like that of a bowstring to a 
bow, as it is shorter than the duct and lies 
on a plane closer to the liver. It sometimes 
happens, therefore, that the duct is securely 
grasped without catching the artery and, 
when the tissues are divided, the artery 
quickly retracts and bleeds freely. Hurried 
attempts to catch the artery with heavy 
rat-tooth forceps may result in serious injury 
to the great duct. When cut, this artery 
retracts into a pocket in Calot’s triangle 
and the forefinger, properly placed, will 
check the bleeding at once. A few mouse- 
tooth forceps can be caught in the tissues 
about the forefinger, forming a little basket, 
and by lifting on the forceps the finger 
can be removed and the artery caught with 
exactitude. 

Brewer (1) has shown that the cystic 
artery occasionally originates in the superior 
pancreaticoduodenal artery instead of in the 
hepatic and thus passes along the common 
and cystic ducts. In this location, however, 


1 Submitted for publication November 13, 1915. 
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patient has developed a permanent biliary 
fistula or jaundice and other symptoms of 
obstruction. In a small minority the ob- 
struction is the result of cicatricial tissue 
from gall-stone ulceration. Such obstruc- 
tions are more frequently due to stones im- 
pacted in the cystic duct at the juncture of 
the common duct than to stones in the 
common duct itself. The free portion of the 
common duct has an extraordinary capacity 
for dilatation which is not true of the cystic 
duct. Ulceration does occur from stones 
within the common duct and leads to the 
formation of stricture, but in our experience 
been found in that 


“ portion of the common duct which is fixed 
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Vig. 2. Adenofibroma of the stump of the cystic duct 
after cholecystectomy, causing common-duct obstruction. 


it is easy to control if the anatomical situa- 
tion of the vessel is recognized. 

Judd’s (2) method of carefully catching 
the cystic duct and artery, exposing them 
together and separating them from the 
notch of the liver while sealed in their con- 
nective tissue, can ordinarily be employed 
and it obviates any danger of injury to the 
common and hepatic ducts. 

It is the general experience (Jacobson, 3) 
that injuries to the common and _ hepatic 
ducts are usually the result of various oper- 
ative accidents. In the large majority of 
cases the accident is not discovered at the 
time of the operation, but only after the 


in the head of the pancreas. 

Benign tumors of the stump of the cystic 
duct may occur after cholecystectomy and 
cause obstruction of the common duct. 
There have been two examples in our clinic 
of true fibro-adenomata of the remaining 
portion of the cystic duct subsequent to 
cholecystectomy. The tumors were nearly 
the size of a hazelnut and more or less 
encapsulated. They caused typical symp- 
toms of common duct obstruction with the 
syndromes of Charcot; i.e., colic, fever, chilly 
sensations, and exacerbations of jaundice. 
Both patients were cured by removal of the 
tumor and the stump of the cystic duct 
(Fig. 2). 

Operations for the restoration of the 
common bile duct are usually of a formidable 
nature, not only because of difficult technique, 
but because of the poor condition in which 
these patients usually come to the surgeon. 
As a result of the former operation and con- 
tinuation of the local irritation, there are 
always extensive adhesions, and in these 
adhesions are an unusual number of thin- 
walled veins which tear readily and flood the 
field with blood or keep up a continuous 
oozing, thus adding to the difficulties of the 
operative procedure. 

The cystic and common ducts lie very 
close to the median line and as the operation 
of cholecystectomy is the one that is now 
usually employed, the incision, whether for 
primary or secondary operation on _ the 
biliary tract, should be made rather close to 
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the midline, usually not more than two 
inches to the outer side. Bevan’s incision 
(4) is most appropriate in the secondary 
operation. It begins at the ensiform cartilage, 
extends directly downward for one and one- 
half inches, then divides the upper half of 
the right rectus muscle on a line with the 
costal margin and about one inch from it. 
The longitudinal part of the incision should, 
if possible, be kept inside the original incision. 
All the bleeding vessels must be ligated, as 
they have a strong tendency to bleed after 
the operation even when they are quite 
small. It is especially important to tie the 
vessels situated in the subcutaneous tissues 
and skin; vessels in the muscles have less 
tendency to bleed after temporary clamping. 

Excision or resection of the obstructed 
portion of the common duct with end-to-end 
union. The strictured portion of the duct is 
usually in the vicinity of the juncture of the 
cystic and common ducts and is from one- 
fourth to three-fourths of an inch in length; 
at least these have been about the extremes 
in cases we have operated on. Resections of 
this character demand rather exact technique. 
Adhesions are divided carefully and ligated 
rather than separated. The duodenum and 
stomach will be found adherent to the gall- 
bladder notch, often completely overlying 
the common duct. ‘This necessitates dissec- 
tion of these structures until the margin of 
the gastrohepatic ligament can be identified. 
The foramen of Winslow is cleared and the 
second portion of the duodenum, if overlying 
the strictured area, is dissected from its 
position. There will be little difficulty in 
identifying the hepatic duct by the telltale 
bile escaping from the fistula, if there is one, 
or by an opening made into the stump of the 
hepatic duct in the course of the dissection. 
It is surprising how easily the common duct 
may be found simply by carrying the dissec- 
tion from the end of the hepatic duct directly 
through the strictured area along the margin 
of the gastrohepatic ligament. One would 
expect the distal end of the common duct to 
be contracted, but even after many months 
of complete obstruction it will be found 
normal in size. The stricture is dissected 
out until the ends of the hepatic and common 
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End of common and hepatic ducts sutured 
Dotted line 


Fig. 3. 
with through-and-through chromic catgut. 
shows where the end of the common duct is enlarged by 
short longitudinal incision. 


ducts lie free; then several chromic catgut 
stay-sutures are introduced, catching the 
tissues behind the duct ends which, when 
tied, obliterate the posterior space and draw 
the hepatic and common ducts into position 
for suturing. A few catgut through-and- 
through sutures are placed so as to unite the 
duct ends posteriorly. The open end of the 
common duct is split along the anterior 
surface one-third of an inch, as advised by 
C. H. Mayo (5) (Fig. 3). The split in the 
free border of the common duct increases 
its caliber to a considerable extent; it is 
thus more readily coapted to the dilated 
hepatic duct. A “T” tube of appropriate 
size is now introduced, one arm extending 
about one inch into the hepatic duct to the 
primary division, and the other arm, if 
possible, through the entire length of the 
common duct until its free end passes into 
the duodenum (Fig. 4). The gap is closed 
about the “T” tube with chromic catgut 
sutures, the tube fastened with an absorbable 
suture to the hepatic and common ducts, 
respectively, and the line of union covered 
by such omental and peritoneal tissues as 
may be available for the purpose. With a 
syringe, normal salt solution is forced through 
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Fig. 4. “T” tube in place. Duct ends sutured about it. 


the “T”’ tube until it passes freely into the 
duodenum (McArthur, 6), and a few rubber- 
tissue drains are appropriately arranged. If 
possible gauze should not be introduced in 
any form down to the line of union, as it 
tends to the formation of fistulae. If ne- 
cessary, a piece of rubber tubing may be 
placed in Morison’s pouch in the right renal 
area and carried out through a stab-wound 
in the loin. As a rule, when the ‘T”’ tube 
is used for reconstructions of the common 
duct it is not removed for about three 
weeks, at which time firm union will be es- 
tablished. 








Vig. 5. Direct union of hepatic duct to duodenum. 
Gall-bladder has been removed. Continuous chromic 
catgut sutures have been placed uniting posterior wall. 
The stay sutures, holding hepatic duct to duodenum, of 
interrupted chromic catgut, lie behind this suture and are 
not shown. 


Strictured area of the common duct divulsed 
with dilating forceps. For those cases in 
which the stricture is in the pancreatic por- 
tion of the duct, the result of ulceration, it 
has been found satisfactory to open the 
common duct and pass a pair of dilating 
forceps through the strictured area until it 
is completely divulsed. Strictures in this 
vicinity are usually of the character of a 
diaphragm and will often pop like paper on 
passing forceps through them into the du- 
odenum. In the more difficult cases it will 
occasionally be found necessary to open the 
duodenum and expose the papilla before 
undertaking divulsion of the stricture. After 
divulsion, a ‘“‘T”’ tube is placed in the duct, 











— — 





eae 


MAYO: RESTORATION 





OF BILE PASSAGE : 





Aoiph wel 


Fig. 6. a, Rubber tube in place and fastened by chromic catgut suture to the 


hepatic duct. 


Anterior layer of chromic catgut continued. 6, Duodenum being 


sutured to enfold anastomosis, the area later to be covered by omentum. 


one arm of the tube being sufficiently long 
to pass completely into the duodenum. 

Extensive injuries to the great bile duct 
necessitating union of hepatic duct to the 
duodenum. In the more extensive injuries 
it may be necessary to suture the hepatic 
duct directly to the duodenum. ‘The first 
case operated on in this clinic was reported 
in 1905 (7) and the patient is well now after 
more than ten years. It is of interest that 
since the operation she has borne several 
children and has had some severe illnesses, 
not, however, connected with the biliary 
tract. 

Two-row suture anastomosis. In our ex- 
perience in these cases the stomach and 
duodenum have been found closely adherent 
to the site of the injury. If care is used 
not to separate these adhesions too extensive- 
ly, the duodenum may be so closely approxi- 
mated to the dilated hepatic duct as to 
secure a two-row anastomosis without great 
difficulty on the general principles of gastro- 
intestinal union, the omentum being care- 
fully sutured around the anastomosis with 
fine chromic catgut. In one case in which 
there was a contracted gall-bladder about 
one inch in length it was possible to make 
a pedunculated flap of the gall-bladder 
and fill in a considerable gap, thus bridg- 


ing a defect which the duodenum could not 
be mobilized sufficiently to overcome. In 
another instance a small flap was dissected 
from the duodenum in a manner somewhat 
similar to that carried out by Walton (8). 
Union by rubber tube of the common or 
hepatic duct to the duodenum. ‘To Sullivan 
(g) belongs the credit of having shown the 
possibility of uniting the hepatic or common 
duct with the duodenum by means of a 
rubber tube and leaving it as a more or less 
permanent connecting link surrounded by 
omentum. This is by all means the most 
simple method of restoring the bile channel, 
but unfortunately the newly formed channel 
is not mucus-lined, and we must expect that 
eventually contraction will take place after 
the rubber tube slips into the intestine, which 
will ultimately occur. However, we have not 
found it difficult to combine this method with 
direct union of the hepatic or common duct 
to the duodenum, and results with this com- 
bined operation have been excellent. 
Technique of the procedure. ‘The hepatic 
duct is united as well as possible by a muco- 
mucous suture to an opening made into the 
duodenum and a rubber tube introduced and 
sutured into position. The suture is con- 
tinued in a manner so that at least some por- 
tion of the new canal may be mucus-lined. 
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The line of union is, of course, not bile-tight, 
but by surrounding it with omentum it does 
not seem to leak into the peritoneal cavity. 
The tube extends into the hepatic duct to 
the primary division and about one inch into 
the duodenum. After absorption of the 
holding sutures, the rubber tube readily 
passes into the intestinal tract. This is the 
operation of choice in the majority of cases 
and a number of our patients have been cured 
by it (Figs. 5 and 6). 

Direct union of the common duct to the 
duodenum. ‘This method has been used in 
our clinic several times following resection 
of the common duct for cancer and once 
following partial gastrectomy for cancer of 
the pyloric end of the stomach. After remov- 
ing the involved portion of the common duct 
the distal end is tied, the stump covered with 
peritoneum and the proximal end united to 
the duodenum after the method of Coffey. 
The method is applicable in primary opera- 
tions when the liver end of the duct is easily 
accessible; in secondary operations there are, 
as a rule, so many adhesions that the duct 
cannot be sufficiently mobilized to accomplish 
it. Our experience in resections of the com- 
mon duct for cancer in restoration of the 


biliary channel by any method has been dis- 
couraging. Two of these patients died soon 
after operation and those who recovered lived 
less than eighteen months; in none of them, 
however, was death directly associated with 
this particular feature of the operation. 
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ADDRESS OF THE RETIRING PRESIDENT OF THE CLINICAL CON- 
GRESS OF SURGEONS OF NORTH AMERICA' 


By JOHN B. MURPHY, M.D., F.A.C.S., Curcaco 


N behalf of the Executive Officers of 
() the Congress, I greet you, I bid you 
welcome to the city of Boston — the 
hub of learning of the western hemi- 
sphere. We keenly appreciate the warm 
words of welcome from the Chairman of the 
Committee on Arrangements, Dr. Fred B. 
Lund, and thank him sincerely for them. 
I congratulate you on the opportunity af- 
forded of availing yourselves of the many 
advantages for education and _ inspiration 
which the city of Boston, its people, and its 
profession will place at your disposal. 

I congratulate the city of Boston on being 
the host to such a grand body of busy men who 
have made so many sacrifices that they may 
improve themselves and bring to the people 
dependent upon them, a better and more 
worthy service; that they may make them- 
selves more deserving of that praiseworthy 
and unlimited confidence which the people 
of America place in their medical men. 

This, the sixth session of the Clinical Con- 
gress of Surgeons of North America, bids fair 
to be a conspicuous milestone in the work of 
this organization. As its retiring president, 
permit me again to thank you for the honor 
and privilege of presiding over this body, for 
the honor of being a party to and a part of an 
organization which has achieved so much in 
stimulating the desire for scientific clinical 
observation and for standardization of the 
practice of surgery. 

In describing the work of the organization, 
it seems to me fitting to use the scriptural 
quotation from the seventh chapter of 
Matthew: “By their fruits ye shall know 
them.” 

Let us refer for a moment to the origin of 
the organization; then I am sure we shall 
better appreciate and more keenly value its 
fruitage. The size and popularity of this 
organization is a sequence of a general desire 
for closer contact and personal intercourse 
with the clinical workings of surgery. 


There was one man who had the vision, 
who outlined the organization, who took up 
the task of its foundation; and by the pos- 
itiveness of his conviction, by his indefatigable 
zeal, by his indifference to rebuff and con- 
tumely, by a courage founded on the knowl- 
edge that he was working unselfishly for a 
great and good cause, by his fidelity to the 
medical profession and his confidence that 
the majority of its members would finally 
appreciate the true worth of the purposes of 
the organization, he succeeded in founding the 
Clinical Congress of Surgeons of North Amer- 
ica. He first inspired a few and then gathered 
a large number and finally convinced a 
coterie of men that the opportunity was at 
hand and the material available. I refer to 
its founder and present secretary, Dr. Frank- 
lin H. Martin. 

The opposition grew fairly apace with the 
growth and popularity of the movement. 
Oppositions, honest and prejudiced, innocent 
and designing, were encountered by its 
founders, but these are essential psychologic 
necessities to the substantial and rugged 
growth of any great evolutionary economic, 
political, religious, social, or educational 
movement. If a cause cannot overcome such 
opposition, the cause is either untimely, un- 
worthy, or poorly manned. 

The advantages of an organization as out- 
lined were soon appreciated by a large num- 
ber of the practicing surgeons of the country 
and the privileges which it granted and the 
strength which it afforded the individual by 
seeing others work and comparing that with 
his own soon gave the movement an impetus 
that has carried it everywhere in the western 
hemisphere. 

In what way did the organization of the 
Clinical Congress of Surgeons plan its sessions 
to differ from the regulation medical meetings? 
It planned to substitute an exclusively clin- 
ical meeting for the literary programs with 
volunteer papers and volunteer discussions 


1 Read before the Clinical Congress of Surgeons of North America, Boston, October 25-30, 1915. 











PLONE 0 OMe wt 





i a tenting ated ak edinndaeee ee 


0 AA AIOE AE ee a at mT 


8 SURGERY, GYNECOLOGY AND OBSTETRICS 


which prevailed up to that time; it further 
planned that this body of men should under- 
take the introduction of certain definite 
changes in the practice and ethics of surgery 
and that it should institute or foster public 
efforts in research topics of general health 
interest from a prophylactic standpoint; as of 
cancer, tuberculosis, etc. 

The pristine moral standards of the medical 
profession in relation to the public must be 
retained or restored to their former ideal re- 
sponsibility to the people and the peoples 
interest. The leaders in that movement are 
bearing the penalties and pains which all 
must obviously bear if the purpose is worthy, 
and the individuals are strong, fearless, and 
plain-spoken in their propaganda. Some 
men may perish in the work, but the cause is 
great and the reformation so obviously needed 
that no force which the reactionaries can 
resort to will prevail against this movement. 
Conditions are superior to men and ultimately 
triumph. To break through the bonds of 
tradition has always been primarily an odius 
task, but with educational, moral, and 
economic conditions demanding advance, 
success usually crowns a well-guided, sus- 
tained, renewed, and accumulative effort. 

It has been a vast, far-seeing, comprehen- 
sive movement, and its perpetuity is there- 
fore assured. The effect of the Clinical 
Congress of Surgeons of North America as a 
teaching and influential organization can be 
noted now in practically all medical associa- 
tion meetings; they all now have clinical 
hours or days. 

Just two weeks ago I attended a meeting 
of the Southwestern Medical Association at 
Oklahoma City, Oklahoma. Half of each 
day was allotted to clinics and clinical dem- 
onstrations by members of the local profes- 
sion. These clinics were so well conducted 
that they would have been a credit to any 
metropolitan medical university, and every 
available space in the rooms was occupied by 
men eager to see and capable of appreciating. 
They did all classes of operations, and after 
the most modern and approved plans. The 
instructions in the medical school were from 
a practical standpoint high-class and on a par 
with the more modern eastern schools, except 


that the students were given less predigested 
education. Their hours of instruction were 
reduced, giving them a proportionate added 
opportunity for individual thinking. 

Oklahoma City! It seems to me it was but 
yesterday that it was an Indian reservation. 
This example shows how the standardization 
of surgical procedures and medical teaching 
has been extended, and many of the men who 
gave the clinics in Oklahoma City are in at- 
tendance at this meeting, seeking new in- 
spiration and observing the most modern in 
the art of clinical surgery. The so-called 
frontiers of surgery have elevated the general 
average of their men much more rapidly than 
the older and more staid communities. The 
latter self-satisfied centers have not yet 
learned the advantage of frequent visits to 
neighboring clinics and have therefore not 
profited by them. 

But to return to the organization: The 
popularity of clinical meetings and the en- 
thusiasm of the men have created a demand 
for admission far in excess of the amphi- 
theater capacities of the largest cities of the 
world; for example, approximately only one- 
third of those who applied for tickets to this 
Boston meeting could be accepted. 

The scope of this clinical movement was 
made not only national but international, 
including all the countries of North America, 
and by invitation of the English surgeons it 
invaded the British Isles. Its idea was that 
the teaching of surgery and medicine by 
clinical meetings should be international and 
world-wide if the best results for all are to 
obtain. Through its clinics it creates an 
international fellowship and an interscientific 
relationship that scarcely could be produced 
in any other way. It brings the United 
States, Canada, and other countries of North 
America into the closest relationship. It 
emphasizes the doing of things rather than 
the telling. It distinguishes the practical 
man from the theoretic and academic man. 
It is to be hoped that the purely internal 
medicine departments will soon take ad- 
vantage of a similar organization. 

The Congress through the colossal force of 
its numbers and the standing and work of its 
members had a right to speak and act for the 
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surgeons of the Continent. In that capacity, 
it appointed the organization committee 
that founded the American College of Sur- 
geons. 

The purpose of the College of Surgeons is to 
elevate the individual, to encourage him to 
do the highest types of surgical work, by en- 
couraging a better preliminary education, 
by demanding a longer medical course, by 
favoring a prolonged resident internship 
and by urging a service as assistant or asso- 
ciate in a clinic of merit. By asking him to 
keep reports and exact records of his cases, 
it causes him to think, to compare these with 
the published work of others, and therefore 
should increase his efficiency. By improving 
the individual it hopes to elevate the mass, 
which can be done only in this way. 

The membership and standing of that body 
commands the respect and confidence of the 
profession of the world. Its ideals and its 
practices are of the highest scientific and eth- 
ical standing. There is no organization in 
the history of medicine that has acquired 
such a momentum for good in so short a 
period of time. 

The Congress has appointed a_ hospital 
efficiency committee to codperate with like 
committees in other associations for the 
purpose of bringing together the superin- 
tendents and managers of hospitals, to form- 
ulate plans for increasing the teaching capac- 
ity and elevating the scientific and moral 
tone of hospital work, and we are sure that 
the hospital managements will welcome the 
aid that will be given to them by this com- 
mittee. 

It also appointed a committee on cancer 
publicity, that eventuated in the organization 
of the American Society for the Control of 
Cancer, the purpose of which is to train the 
laity to recognize the causal and early factors 
of cancer and to stimulate them to prompt and 
rational action in eliminating them. 

Its next important work will be to favor and 
advance to fruition the movement so wisely 
and forcefully advocated by Dr. William L. 
Rodman, President of the American Medical 
Association, to establish a National Ex- 
amining Board before which a practitioner 
in the United States may appear, present his 


credentials and pass an examination for a 
license to practice in any part of the United 
States, its territories, or extra-oceanic pos- 
sessions, the consummation of which is de- 
voutly to be wished for. 

The Congress is committed to the prin- 
ciple of education of the general public 
through the lay press, and the coming year 
it will take up this field of work in an organized 
and systematic manner. The profession can 
have no more ardent supporter than a prop- 
erly informed lay public. The medical pro- 
fession cannot advance materially in its 
practice beyond the range of lay information. 
The time has come when there is nothing 
known to the profession that cannot be con- 
fidently submitted to the general public 
through the lay press. This work must not 
be retarded by the blighting effect of obsolete 
traditions and customs. During the period 
of empyrical medicine it was not advantageous 
to the people nor to the profession to com- 
municate its knowledge to the then illy in- 
formed laity, but the dissemination to the 
public of a knowledge based on science, 
grounded in facts, practiced honestly but 
fearlessly, can have its range of usefulness 
increased by the coéperation of an enlightened 
public. No one has greater respect for med- 
icine or more confidence in its doctors than 
those who are most exactly informed on its 
scientific attainments and most intimately 
conversant with its integrity and its ethics. 
We never will have medicine freed of its isms, 
freed from malignant attacks, freed from its 
imposters and counterfeiters until the public 
is informed frankly, openly, and unreservedly 
on all of its work. Publicity must be the 
slogan. That in medicine which cannot bear 
the light of day deserves to be and should be 
eradicated. The enormous service that can 
be rendered in the conservation of life, in the 
prophylaxis of disease, is shown by the reduced 
mortality, through the coédperation of the 
people, from small-pox, typhoid fever, ap- 
pendicitis, tuberculosis, etc. Let us have the 
public as well informed on all medical topics 
as they are on these. 

The organization of the Clinical Congress 
of Surgeons of North America is simple, 
under the control of a committee representing 
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its ex-presidents. It seeks to emphasize the 
scientific in medicine and minimize the pol- 
itics thereof. It is held together by the 
cohesiveness of the mutual advantages to its 
members. Its first meeting was held in 
Chicago in 1910 with an attendance of about 
1,200. Its second meeting was held in 
Philadelphia, its third in New York, its 
fourth in Chicago, its fifth in London. In 
each of these cities the work of the clinicians 
and teachers was of an exceptionally high 
character. The surgeons of England were 
attracted by the principles and advantages 
of the methods of the Congress, and in 
1913 extended to the Congress an invitation 
to hold its 1914 meeting in London. It 
was, from an instruction point of view, one 
of the most successful meetings ever held 
in London. There were over 1,000 Ameri- 
cans and as many Britains in attendance, 
and it is a pleasure to state, as its presid- 
ing officer, that while the British surgeons 
were playing in a new rdéle and under altered 
conditions, they acquitted themselves super- 
bly. They had their material classified; the 
men were in their amphitheaters on time; they 
performed their operations with dexterity 
and skill, they were painstaking in elaborating 
all of the details of the science and art of 
surgery in that metropolis of surgery of the 
world. They were genuinely cordial, they 
were hospitable and their work was keenly 
appreciated by their American, as well as by 
their English, colleagues. It was with sad- 
dened hearts that the Americans left London 
at the end of the last week of European peace; 
the horrors of the following week were only 
too plainly visible and the end is not yet. 
We feel a deep sense of obligation to the Lon- 
don and English surgeons for their generosity 
to the Congress. 

This: organization has, above all, endeav- 
ored to democratize surgical teaching and 
surgical education. It is imbued with the 
spirit that every medical man is entitled to 
an opportunity for better education, personal 


observation and better mental and technical 
equipment, and that he may obtain it from 
any source at which it may be found rec- 
ognized or unrecognized by previous achieve- 
ment. In other words, that the unknown 
man in the city in which the Congress is 
held, if he has a mission, a word to deliver, a 
demonstration to make, a theory to pro- 
mulgate, is granted an audience; he is weighed 
by this discriminating body and if his work 
bears the scrutiny of these men his future in 
the profession is established, regardless of 
his previous prestige or his inherited op- 
portunity. I know of no better segregator 
of the worthy and unworthy than this body. 
It has been the purpose of this association 
to make every man feel that it is interested in 
his betterment and the organization through 
its growth and influence is assured of a re- 
ciprocal support from the individual member. 
No organization can accomplish its best pur- 
poses on any other basis. Kipling’s ‘‘ Law of 
the Jungle”’ forcefully expresses this principle: 
Now this is the law of the jungle, 
As old and as true as the sky; 
And the wolf that shall keep it may prosper, 
But the wolf that shall break it must die. 
As the creeper that girdles the tree trunk 
The law runneth forward and back, 


For the strength of the pack is the wolf, 
And the strength of the wolf is the pack. 


Now, as your retiring president, I wish to 
thank you for the coéperation and support 
which you have so cordially and continuously 
extended to me. The supreme pleasure of 
my official position comes at this moment, as 
I transfer the gavel of the presidency of the 
Clinical Congress of Surgeons of North Amer- 
ica to your president-elect, one of God’s 
democratic noblemen, who was born in 
frontier obscurity, reared in humility, im- 
bued with ambition and integrity, who created 
an opportunity, forced a recognition, and 
commands admiration. A master in science, 
an artist in surgery, a samaritan in religion 
and above all a man — Dr. Charles H. Mayo 
of — the world. 
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ERRORS IN ANATOMICAL DEVELOPMENT: THEIR CAUSE AND 


SURGICAL 


SIGNIFICANCE * 


By CHARLES H. MAYO, M.D., F.A.C.S., RocHESTER, MINNESOTA 


exceeding interest, some of them be- 

cause of rare or curious features of 

the deformity and oth rs because of 
their serious or fatal import. Only when 
studied in large numbers does one find these 
deformities occurring in a manner so regular 
that scientific interest in their causation is 
aroused, and the fact is quickly appreciated 
that errors of development occur in the 
cleavage-lines of advance from lower to higher 
forms of life. 

Many anomalies are seen in domestic 
animals; those occurring in the lower forms 
of life usually perish in the struggle for ex- 
istence. Those occurring in the human 
family may be remedied or the life of the in- 
dividual may be preserved by care. The 
superiority of the vertebrate over the in- 
vertebrate lies in the extraordinary develop- 
ment of the nervous system and for one-third 
of the gestation period it represents one-half 
of the body growth. The change of the in- 
vertebrate to the vertebrate not only con- 
cerns tke nervous system but is just as im- 
portant in the intestinal system and in the 
organs of nutrition and elimination. Anom- 
alies of these structures which represent the 
superiority of the vertebrate are fraught with 
the most serious consequences. 

Of much less serious import are most errors 
associated with variations in circulation that 
are not primarily incompatible with life. 
This is also true of errors due to inclusion of 
the elements of the skin in the midline, lead- 
ing to the development of simple dermoids as 
well as to failure of union of the branchial 
clefts, which represent the gills of the fish 
type. 

In searching for cleavage-lines in the process 
of development it is usually easy to follow 
changes that have occurred by comparing 
animals of nearly similar types. This is a 
long step to the development of man, never- 
theless the tracing has been gradual and the 


BK eeesi of development are always of 


gaps filled so that the missing link from animal 
to man is neither mysterious nor so far re- 


‘moved as the tracing of similar changes 


among lower animals of the distant past when 
new types which still persist, appeared from 
time to time. This has been especially true 
in the great change from invertebrate to 
vertebrate. All progress has been identified 
by such changes in the predominant species 
of any period which has enabled them to live 
in a different medium and to be sustained by 
different nutrition. Thus from sea life came 
the amphibians, in some of which the swim- 
bladder changed into primitive lungs; others 
respired by the skin. Occasionally changes 
have occurred through the degeneration of 
the predominant species; in this manner the 
tunicata developed. 

In a consideration of the causes of errors of 
development it is useless to study the changes 
in vertebrates alone as during one-third of 
the period of gestation the vertebrates are 
almost alike in their development. In fol- 
lowing the forms of life from the most primi- 
tive types, it is seen that the higher only have 
opportunities for many abnormalities and 
that man has the greatest assortment since 
abnormality of mind must be _ included. 
Consequently such a study forces the student 
back to a consideration of invertebrate life. 

In the higher invertebrates such as the 
limulus the peculiarity of development was 
a single straight gut connected with a cephalic 
stomach; the nervous system consisted of 
special sense-organs, olefactory and optic, 
the supra-cesophageal nerve ganglia con- 
nected with the infra-cesophageal or segmented 
nervous system by the cesophageal commis- 
sure, the latter acting similar to the crura 
cerebri of man. The shell or chitinous mem- 
brane is like cartilage in man and so also is 
the comparison of glands and organs of special 
sense. These species, having a nervous sys- 
tem which surrounded the gullet, were 
necessarily limited as to their development 


1 Read before the Clinical Congress of Surgeons of North America, Boston, October 25-30, rors. 
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since the greater their nervous system and 
ability to find and catch their prey the less 
their ability to eat it and they became the 
blood suckers. The peculiarity of the nervous 
system, however, was such that it grew over 
the cephalic stomach exactly to conform with 
the growth of the nervous system over the 
ventricles of the vertebrate brain. Between 
the collections of nerve-tissue on the cephalic 
stomach are placed masses of digestive glands 
which resemble the cells of the liver and 
pancreas. In these higher invertebrates the 
digestive action is limited because of the high 
type of food ingested. 

The invertebrate has a nervous system in 
front of the intestine while the vertebrate is 
characterized by having the intestinal system 
in front of the nervous system. Some 
students led by Hilaire (1) have claimed that 
the change from the invertebrate to vertebrate 
required that some lower type of life should 
reverse the surface and start swimming on its 
back, the ventral becoming the dorsal; the 
mouth also changing position. It doesn’t 
seem possible to explain the reversal of the ner- 
vous and intestinal systems in any other way 
unless Bateson’s (2) simple theory is accepted, 
that they developed from the beginning as two 
types, one with the nervous system in front 
of, the other behind, the intestinal tract. 
The later, more tenable theory of Gaskell (3) 
has grown in favor and explains these changes 
along lines of limitation of type as variations 
of body-structure necessitated radical changes 
to maintain progressive development. 

If one considers the structure of the nervous 
system and its ventricles, the central or neural 
canal and its terminus in the first period of 
gestation, he will find that it is almost exactly 
like the cephalic stomach and straight gut 
of the invertebrate. The infundibulum as a 
tube connects the third ventricle with the 
ventral surface exactly in the same position 
with reference to the spinal ganglia and 
special sense-organs, so that one might speak 
of this structure as an cesophagus connected 
with the cephalic stomach; while at the caudal 
extremity, through the neuro-enteric canal 
it is connected in the human embryo during 
the first weeks of life with the rectum just 
above its outlet. 


The gullet of the invertebrate disappeared 
within the skull, taking with it the pituitary 
gland, the area thus vacated being marked 
in embryonic life by a pharyngeal depression 
called ‘‘Rathkas pouch”’; this marks the site 
of the invertebrate mouth. The thyroid 
went down through the tongue to its cervical 
location. Both of these glands had to do with 
development, stature, nutrition and sex. 

The pituitary did not develop from the in- 
fundibulum as it exists in the same position 
on the cesophagus of the invertebrate. In 
the region of the infundibulum and of the 
hypophysis, because of developmental change 
or reversion, theoretically should be found the 
same types of tumors (that is, dermoids, cysts 
and teratomata) as are found at the caudal 
extremity of the neural canal which has also 
lost its opening. It is a satisfaction to state 
that such have been reported by several ob- 
servers, among them Hecht (4) who reported 
a dermoid, and Cushing (5) a dermoid and 
cysts. 

By such change the cephalic stomach and 
straight gut disappeared to become the 
ventricles of the brain and neural canal which 
necessitated the ventral development of an 
intestinal system and the upward and back- 
ward growth of the segmented nervous sys- 
tem surrounding the spinal canal. The 
neural canal in the human embryo is lined 
by a single row of ciliated columnar cells, the 
cilia of which disappear at the third month. 
The nerve-cells are arranged in regular groups 
over the cephalic stomach and, becoming 
bunched or approaching each other, infold 
the membranous area between them which 
becomes the choroid plexuses. In the lim- 
ulus, the highest invertebrate, the membrane 
between these groups of nerve-tissue is cov- 
ered by cell-bodies which resemble those of 
the liver and pancreas and aid in the moderate 
digestion required for the assimilation of 
very highly developed food. In ammocetes, 
the lowest vertebrate, the vestigial remains 
of such degenerated structure is seen covering 
a portion of the ventricles between the gray 
matter and, as shown by Gaskell (3), enables 
a small brain to fill a cavity otherwise too 
large for it. 'The cerebrospinal fluid is formed 
as a secretion of the choroid plexuses and is 
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found filling the ventricles and neural canal 
in the third month of the human embryo, 
which shows the period of the closure of these 
spaces. This fluid passes through the main 
iters which connect the various ventricles 
and filters through the thin membranes of 
the brain and cord, equalizing the pressure 
at all points. To maintain equilibrium of 
pressure, the absorption is carried on by the 
pacchionian bodies and a limited lymphatic 
system, the great bulk, however, being carried 
by the veins of the arachnoid space. 

An increase in the tension of the cerebro- 
spinal fluid may be caused by loss of equilibrium 
between production and absorption of fluid; 
vestigial remains of the old digestive glands 
of the cephalic stomach might be stimulated 
into activity by chemical irritants or food. 
This increase in fluid has been experimentally 
produced by blocking certain iters and by the 
injection of certain irritants into the ven- 
tricles. It also appears through the growth 
of tumors. Treatment of the axolotl and 
frogs in their earliest development with .7 
and .6 per cent salt solution seems to cause 
the frequent appearance of spina bifida. 
Spemann (6), by suture-injury of lower forms 
of life, created double headed monsters. 
Stockard (7) repeatedly caused Cyclopean 
monsters to develop from artificially fer- 
tilized eggs treated with magnesia chlorid. 
Mall (8) reports many examples of artificially 
developed monsters, showing that monsters 
appear from interference with the germ, the 
egg or foetal development. 

In the vertebrate brain, including the 
human, a pineal body represents the vestigial 
remains of the third eye found in some of 
the invertebrates. Cranium-fused monsters 
may have a fused third eye, but the true 
Cyclopean eye must come from the pineal 
body. Such monsters are rare and incom- 
patible with life as the cerebrum is neces- 
sarily nearly or quite missing. 

Inasmuch as all life originally developed in 
sea water and, as stated before, the progress 
in the development of animal life having 
come from its ability to change the media in 
which it lived by a new development or 
change in its structure, one can readily under- 
stand how salt solution or magnesia might 
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Fig. 1. Diagrammatic reconstruction of a 4.2 mm. 
human embryo viewed from the right side (adapted from 
a model by His). (Prentiss Embryology.) 


inhibit the development of that structure 
which had changed to enable existence in a 
different medium. This is undoubtedly one 
of the reasons why sea life leaves the medium 
in which it lives to spawn. Salmon are a 
high type of fish and they spawn in fresh 
water; theoretically, treating their eggs with 
sea water should cause errors in development 
reverting toward the parent stock. All 
things in nature have a reason for their oc- 
currence and this is undoubtedly an example. 
May it not explain the action of the para- 
thyroid bodies that are supposed to maintain 
the stability of the mineral salts? 

Anomalies of development of the spine and 
head are associated with overproduction of 
fluid or its escape as seen in hydrocephalus 
or anencephalus. Midline cranial tumors 
of the meninges alone or including brain mat- 
ter are seen with all degrees of failure to 
close, even the entire neural canal posteriorly 
remaining open. This is known as rachis- 
chisis — small openings with protrusion of 
membranes or including portions of the cord 
down to the spina bifida occulta in which the 
opening and protrusion without persisting 
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Fig. 2. Reconstruction of a 5 mm. human embryo 
showing the entodermal canal and its derivatives (His in 
Kollman’s Hand Atlas). (Prentiss Embryology.) 


tumors prevented the development of bony 
covering during embryonic life. These areas 
are marked by thickened tissue, including the 
skin which has an excessive local growth of 
hair. Formerly these conditions were at- 
tributed to failure of the bony canal to close, 
permitting the protrusion to occur; but they 
are due to an excessive development of fluid, 
with protrusion of the membrane, which pre- 
vents development or union of the bony cover- 
ing. 

Anterior meningocele is rarely seen. ‘Those 
noted have usually been in females and have 
caused obstruction of the alimentary canal 
by filling the pelvis. Nearly all such persons 
have died when operated on. One case has 
been reported from our clinic with recovery. 
The majority of spina bifida occur in the 
lower region because of the late closure of the 
lower end of the neural canal. These may 
be pure meningoceles or may contain also 
cord elements and may then be associated 
with varying degrees of talipes, occasionally 
accompanied by paralysis of the sphincters. 
Moore’s (g) statistics of reported cases show 
23 per cent of spina bifida to be sacral, 34 
per cent lumbar, 29 per cent lumbosacral, 
4.5 per cent dorsal, 9.5 per cent cervical, and 
two cases were occipital. 


In hydrocephalus and spina bifida more 
careful study must be made of the choroid 
plexuses for vestigial remains of a digestive 
apparatus; also, in spina bifida and rachis- 
chisis the central canal, the ‘“‘area medullo- 
vasculosa” of von Rechlinghausen, being 
open and having the appearance of mucous 
membrane, must be analogous to the in- 
vertebrate intestine. 

In the earlier development of the vertebrate 
the nervous system is much longer than the 
notochord from which develops the spinal 
column of the higher vertebrates. The 
neuro-enteric canal closes in the third week 
of gestation. This, with some of the poste- 
rior rectal tissue and its own nerve-tissue, 
becomes atrophied to a small mass known as 
the coccygeal body at the end and inner side 
of the coccyx which is often the center of 
true or neurotic complaint. The neural 
canal is attached to the posterior surface of 
the coccyx and steadies the spinal cord, the 
lower neural canal becoming a firm filament 
known as the “filia terminalis” extending 
from the coccyx to the end of the spinal 
cord, somewhere between the first and third 
lumbar vertebrae. The filament and _ the 
cauda equina are produced by traction from 
the rapid growth of the spinal column which 
from being originally shorter outgrows it one- 
third. 

All that is known of the causation of talipes 
has been the association with lumbar involve- 
ment of the cord by varying degrees of spina 
bifida. To make progress in the study of its 
causation the lumbar enlargement of the 
cord must be examined for evidence of in- 
creased development of fluid late in gestation 
or for a separation of the attachment of the 
terminal filament, causing undue traction on 
the nerves of the cauda equina. Spina bifida 
occulta should be looked for in talipes, a 
condition in which a beginning spina bifida 
would be sufficient to prevent completion of 
the bony covering of the cord and, then re- 
ceding, leave an adhesion which from the 
rapid growth of the spine causes destruction 
by undue stretching of the posterior nerve- 
tracts to the legs. 

The réntgen ray will show these bony de- 
ficiencies and surgery may yet have much in 
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store for these sufferers in the way of dividing 
bands and freeing adhesions. Work along 
this line has been done by Jones (10) and by 
Sever (11). In this connection scoliosis in 
theory should be due to a failure of proper 
development of the notochord from which by 
segmentation spring the bodies of the verte- 
bre. This may be intrinsic or due to faulty 
development of the segmented nerves which 
surround the neural tube. 

Dermoid tumors, sacrococcygeal in type, 
are very common and are caused by the rapid 
growth of the spinal column producing trac- 
tion on the neural canal which originally 
reached to the skin of this region. Here also 
are found the teratomata from the coccygeal 
body. These tumors contain mucous mem- 
brane from the post-anal bowel, nerve-tissue 
from the neural tube, bone and cartilage from 
the coccyx and various inclusions of surround- 
ing tissue. Some of them have mucous 
cysts lined with ciliated epithelium from the 
neural tube, showing the misplacement of 
tissue to have occurred before the third 
month of gestation. 

In the development of the new intestinal 
system from the yolk-sac it divides into fore, 
mid, and hind gut. At the pharyngeal end 
this divides into an oesophagus and respira- 
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showing the viscera and nervous system from the right 
side. The eye has been removed and the otic vesicle is 
represented by a broken line. The ventral roots of the 
spinal nerves are not indicated. (Prentiss Embryology.) 


tory system. At an early period in the cav- 
ity of the stomatodeum (developing mouth 
and pharynx) the pharyngeal end is closed 
by a membrane of entoderm and ectoderm 
separating the oesophagus and trachea from 
the pharynx. This disappears about the 
fifteenth day, its persistence being almost un- 
known. In this region are found certain 
failures of union of the gills or branchial 
arches and fissures causing harelip, cleft 
palate, branchial cysts, and similar deform- 
ities. The thyroid, passing between the three 
portions of the tongue in its development, 
comes to rest astride the trachea below the 
cricoid cartilage, and its anomalies consist 
in the remains of all or part of it in its lingual 
position and in the separation of embryonic 
pharyngeal mucosa, causing midline thyro- 
glossal duct-cysts. These are located about the 
hyoid, often passing through a small opening 
in its body over or under it to a pocket be- 
hind. They tend to recur after operation 
unless searched for and removed. 

At the caudal end of the body there is a 
most interesting group of anomalies. In 
early foetal life the developing bladder and 
rectum are one. The anterior portion of the 
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cloacal cavity consists of the allantois and 
wolffian ducts from which are developed the 
sex organs and the urinary collecting system. 
The kidney-secreting substance extends as 
mesothelial bodies or nephrogenic tissue from 
lower dorsal down to the second sacral verte- 
bra. They lie close together with the aorta 
between. This substance is supplied by many 
blood-vessels derived from a delicate plexus 
surrounding and connecting with the aorta. 
From a pouch which early appears from the 
lower portion of the wolffian duct are devel- 
oped the ureter and pelvis of the kidney. This 
collecting portion becomes attached to the se- 
creting portion by climbing up the ladder of 
the blood supply, so to speak, of the nephro- 
genic substance. The numerous blood-vessels 
drop off and enlarge as the pelvis of the kidney 
ascends to its higher position, and the se- 
creting substance arranges itself over it and 
forms a capsule. The two mesothelial bodies 
may touch each other and become fused, de- 
veloping the horse-shoe kidney or various at- 
tachments; go per cent of the horse-shoe kid- 
neys being fused at the lower pole. Some of 
the mesothelial or secreting portion of the 
kidney may not become connected with the 
collecting portion and may then retain its 
embryonic type, forming a mesothelial rest 
from which may develop so-called “hyper- 
nephroma”’ or, more correctly, mesothelioma 
of the kidney (Wilson, 12). In other cases 
a failure of connection between the secreting 
portion with the collecting cavity and con- 
tinuance of secretion without elimination 
form a congenital cystic kidney, usually 
double. 

Wherever the kidney stops in the process 
of union of collecting and secreting portions, 
its renal artery develops from the major 
supplying it at the time. As growth con- 
tinues, the delicate vascular plexus outside 
the aorta disappears and the renal artery 
comes directly from the aorta; but owing to 
change in position it may come from a lower 
position on the. aorta, the sacral artery or 
from the common iliac. The malposition of 
the kidney is not so serious if it can but carry 
on its function, but malposition may lead to 
injury. Excessive mobility is not a disease 
unless the renal function is interfered with or 


the kidney in its movements disturbs some 
other organ; thus the movable right kidney 
may disturb a diseased appendix, the ap- 
pendix, however, being the primary offender. 
Mobility may interfere with urinary delivery 
by kinking the ureter over a band of connec- 
tive tissue or an anomalous artery which 
occasionally is seen connecting the lower pole 
of the kidney with the aorta, one of the 
original mesothelial vessels which failed to dis- 
appear. One kidney may be missing from 
a failure of development of the mesothelium 

the secreting structure. Three or four 
kidneys may be present with three or four 
complete ureters or partial ureters. Splitting 
the collecting portion at the wolffian duct 
causes double ureters and fused or separated 
double kidneys on one or both sides. The 
division of the pelvis into several tubes con- 
necting with one or two ureters is normal in 
the otter and beaver. 

Occlusion and constriction of the urethra 
occasions various forms of maldevelopment 
in the male known as hypospadias and 
epispadias with terminology according to 
the extent and character of the cleft and the 
location of the external opening of the urethra. 
Slight malformations of the terminal portion 
of the urethra are not uncommon. Ex- 
strophy of the bladder, hypospadias and 
similar deformities are undoubtedly caused 
in a manner similar to spina bifida, by se- 
cretion at an early period, the blockage of 
exit causing a like separation of bone from 
interposed tissue and in exstrophy of the blad- 
der preventing the formation of the pubic 
arch. Persistence of allantois with but 
partial development of the urachus, causing 
a secondary bladder or cyst between the um- 
bilicus and the normal bladder, is occasionally 
seen. During this time the cloaca is being 
divided by a partition into rectum and blad- 
der and the proctoderm forming the anal de- 
pression should join the lower rectum. The 
latter process sometimes fails of completion, 
the anus remains imperforate or the rectum 
is connected with the bladder of the male or 
the genital passage of the female through the 
cloacal connection. 

From the paired manner of its origin, the 
uterus may fail of development into a single 
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body, each half remaining a separate organ or 
becoming partially fused and connected with 
its ovary and tube. The genital passage also 
may be double or single in association with 
such deformity, all of which conditions are 
normal in various vertebrates. There may 
be absence or atresia of the genital passage, 
causing retained secretions within the dis- 
tended uterus. Rarely all the genital struc- 
tures except those connected with the ecto- 
derm may be missing in the female. In the 
male the generative glands may be missing 
on one or both sides. They may remain 
within the abdomen or may be arrested at 
any point in the canal during their descent. 
The gubernaculum is probably not an active 
structure but merely steadies the generative 
glands while the body and limbs grow away 
from them. ; 

In the caudal region are developed higher 
forms of dermoids than those of inclusion of 
skin. Such tumors have bone and tooth 
formation with hair and skin and are consid- 
ered to have arisen from blastomeres by some 
investigators; from fertilized polar bodies or 
fertilized but imperfectly developed ova in- 
cluded within a normal one by others. There 
are also the theory of totipotent cells, and 
Shattuck’s (13) theory that ovarian dermoids 
arise from a transmission of the fertilization 
to foetal cells in the developing ovary of the 
embryo. 

In its early development the large bowel 
lies wholly on the left side of the spine and 
rotates around the superior mesenteric artery 
as an axis, the caecum at the third month being 
under the stomach, later under the liver, and 
finally to the right iliac fossa. The surgical 
importance of this is that all the important 
blood vessels and nerves are on the inner leaf 
of the mesentery; the outer can be freely di- 
vided. All of the large bowel may remain on 
the left side of the spine through failure of 
rotation or the cecum by partial rotation may 
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come to rest at any position between the right 
iliac fossa and its place of origin. This is of 
importance when appendicitis occurs in such 
conditions. Because of the late descent of 
the caecum, foetal membranes develop over it 
and about the ileocecal valve. Rotation 
may involve the mesentery of the small bowel 
causing extensive strangulation, as shown by 
Keith (14). 

Persistence or failure of absorption of the 
union of the bowel with the cord as developed 
from the yolk-sac causes the various forms 
of Meckel’s diverticulum. When adherent, 
these diverticula are a source of danger be- 
cause of their liability to cause intestinal ob- 
struction from loops of bowel becoming 
strangulated beneath them. 
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potential value possible to those interest- 

ed in preventive medicine, I shall take 

the liberty of discussing only those types 
of infection which are most common, not 
attempting to deal either with the rare infec- 
tions or those now well understood, of which 
latter diphtheria is an example. It is indeed 
true that the mouth, by reason of its size 
and function, is probably the host at one time 
or another of almost every type of bacterial 
growth. The great majority of these growths, 
however, are visitors and not permanent 
inhabitants. It is the permanent inhabitants 
that are found in all mouths which interest 
us most, and, of these permanent inhabitants, 
there is not one possessing such varied pos- 
sibilities for disease as the streptococcus 
group and to it we will devote most of our 
attention. I wish to state clearly in the 
beginning that in discussing the varied activi- 
ties of the streptococci, I am well aware that 
I am not bringing new material regarding 
the activity of this organism. We all know 
that most of the lesions in different parts of 
the body produced by the streptococci have 
been studied in detail by many observers. 
I do wish, however, to make the point that 
while Rosenow, Klotz, Poynton and Payne, 
and many others have worked with the strepto- 
coccus, they have wrought without particular 
reference to the dental avenues of infection, 
and it was not until the work of Goadby, 
published in 1912 in the rheumatism number 
of the London Practitioner, that particular 
reference to the tooth avenue of infection 
received systematic or detailed study in the 
English language. Goadby had in the years 
1910, 1911, and 1912 carried on a series of 
studies by which he was able to produce 
experimental rheumatism in rabbits, and, 


if order to give this paper the greatest 


by the elimination of primary foci in the 
dental tract and the use of vaccines to supple- 
ment elimination, he was able to secure the 
recovery of three severe cases of arthritis 
deformans. To him, therefore, I think must 
be given the credit for publishing the first 
observations on the relation of dental infec- 
tion to that form of rheumatism. 

If there be anything of marked value in this 
paper which may be of future use, it will be 
in the fact that it offers definite and positive 
proof that the so-called dental path of infec- 
tion hitherto little appreciated is shown to 
be important and that organisms taken from 
the dental path have produced in animals 
almost all of the forms of lesion hitherto 
described; to wit, lesions of the heart-muscle 
and endocardium, lesions of the kidney, 
focal and diffuse, lesions of the adventitia 
of the blood-vessels, and lesions of joints 
and muscles. The evidence of Poynton and 
Payne (1) gained by creating an experimental 
iritis in the eye of a rabbit by introducing 
streptococci in the circulation of the animal, 
together with the positive clinical results 
gained by the treatment of our twenty cases 
of iritis, enables us to place iritis in this cate- 
gory also. 

Before proceeding to further discussion of 
infections, I wish to speak of the dental tract 
itself. We have in the dental tract the 
masticating mechanism originating in the 
epithelium of the mucous membrane, bud- 
ding and projecting from it into the tissues 
to later become inclosed by bony walls which 
grow and finally almost envelope it. Its 
direction of growth in the first instance is 
downward and into the tissues, the tooth 
later bursting the very mucous membrane 
from which it originated (Figs. 1, 2, 3). The 
mucous membrane is designed to protect the 


1 Read before the Clinical Congress of Surgeons of North America, Boston, October 25-30, 1915. 
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Fig.1. Epithelial cord showing the 
beginning of tooth formation, 7. 


tissues, blood stream, and lymphatics from 
infection. The union of the mucous mem- 
brane to tooth structure is always, after the 
eruption of a tooth, imperfect and capable of 
admitting infection. It is a notable fact 
that the dental structure has no protecting 
device, save its coat of enamel. If this be 
in any way imperfect there seems to be no 
anti-bodies or protecting leucocytes in the 
saliva to save it from the disintegrating effect 
of bacterial action. Unless aid be given by 
thorough cleansing of tooth surfaces, the 
integrity of the tooth is sooner or later de- 
stroyed by acid-forming microérganisms 





Fig. 4. Showing bacteria stain in mass on the teeth of a 


child. 


These teeth without discolosing stain are white. 
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Fig. 3. Shows the tooth crown par- 
tially formed containing a large pulp. 


which make its surface their home and later 
enter into its structure. How great a site 
for bacteria the tooth surface is can only 
be appreciated by the use of some method of 
staining bacterial masses in silu. If in the 
study of mouth infections, particularly those 
about the teeth, the observer will use a dis- 
closing solution as recommended by Skinner, 
freely applied to the tooth’s surface, he will 
bring to view macroscopically, masses of 
living bacteria, which Kligler (2) has shown 
to contain twenty, to six hundred million 
to the milligramme (Fig. 4). These will be 
found on cultural and microscopic examina- 
tion to count among their numbers, the 
streptococcus, the various staphylococci, the 
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Fig. 5. Normal human gum, showing bottom of a 
crevice poorly protected by epithelium. 
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Fig. 6. Showing ven extending almost to the gingival 
crevice and leading into the peridental membrane. g, Gum 
edge, 0, opening into vessels of peridental membrane, d, 
dentine, b, bone, v, network of vessels. 


pneumococcus, the spirochaete macrodentium 
and microdentium generally, and always 
the fusiform bacillus. In addition to these 
already mentioned are two protozoa, the 
entamoeba buccalis and the trichomonas 





Fig. 7. Showing calculus on the tooth’s neck and pus 
flowing from well-marked pyorrhoea pockets in the mouth 
of a man who now has a multiple arthritis, 





Fig. 8. Showing human pyorrhoea pocket. Note the 
great mass Of plasma cells on the ulcerating surface of 
the pocket. J tooth, v, vessel. 


intestinalis. It will be seen from a study of 
the flora of the tooth surface that this flora 
always has the power to infect the soft tis- 
sues about it. Next we will show the cap- 
ability of the structures about the tooth to 
receive infection from it. 

Our next point of interest, therefore, is the 
gingival crevice or gum marginal crevice, in 
total length about thirty inches, protected 
externally by a tough pavement epithelium, 
but containing almost no epithelial protec- 
tion (Fig. 5) at its point of union with the 
tooth structure. This lack of protection 
is well illustrated by recent preparations of 
Henrici, originally made to demonstrate the 
vascularity of (Fig. 6) the tissues immediately 
surrounding the teeth but showing as well the 
lack of mucous-membrane protection at the 
gingival crevice. It will be seen by a study 
of these pictures that motile organisms grow- 
ing on the tooth’s surface or organisms 
which reproduce rapidly may readily pass 
into the delicate openings in the bottom of 
this crevice, thus gaining direct access to 
venules and perivascular lymph-spaces in 
these structures, with nothing to hinder their 
transfer to the deeper tissues by the lymph 
and blood streams. ‘This process is in the 
majority of individuals greatly aided by 
the formation of calculus (Fig. 7) on the 
root surface or at the gingival margin. 
When once an organism enters the tissue at 
this point its future progress into the tissues 
is hastened by the vast power of mastication, 
the sum of masticatory pressures amounting to 
about one ton per day in the average individ- 
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Fig. o. Fig. 10. Fig. 11. 


Fig. 9. Shows experimental myocarditis in a rabbit. 
Note the fibrosis and giant cells of the type described 
by Aschoff. 

Fig. 10. Shows an identical type of myocarditis in a 
human heart, that of a girl fourteen years of age, who 


ual. The masticatory force depresses the 
tooth in its joint or socket and the elasticity 
of the tissues causes rebound when the power 
of occlusion is released. ‘The tooth, there- 
fore, plays the part of a piston during 
mastication with the average movement of 
a sixtieth of an inch. It cannot be doubted 
that this movement aids the ingress of organ- 
isms to the underlying tissues through the 
unprotected areas of the gum crevice. The 
masses of bacteria growing on the tooth’s 
surface and in the gingival crevice, even if 
they do not always gain access to the tissues 
in the way just described, produce enzymes 
and irritating toxins, which inflame the gum 
margin, resulting in oedema and _ further 
favoring bacterial development in this thin 
wedge of tissue. This brings about as a 
rule destruction of the few cells lining the 
crevice, causing ulceration (Fig. 8), paving 
a way presently to pyorrhoea and providing 
the potential for peridental inflammations 
such as abscess, etc. The writer has record 
of one hundred and fifty teeth which were 
absolutely sound as far as the enamel was 
concerned, the pulps of which had been de- 
stroyed by infection, and we quite often 
find teeth, the pulps of which are undergoing 


died after repeated attacks of acute rheumatic fever with 
chorea. 

lig. 11. Shows acute myocarditis produced from 
material taken from a dental abscess that of a man who 
was suffering an acute iritis, whose eye is shown in I’ig. 12. 


profound inflammation without having been 
exposed by decay. The most plausible ex- 
planation for this is, that this richly vascular 
tissue surrounding the tooth has received 
infective organisms from the tooth’s surface 
which have been conveyed through the 
vessels to the pulp, as we have been able in 
many instances to obtain microérganisms 
in these newly opened pulp chambers. It is 
not surprising, therefore, that we have ab- 





Fig. 12. Shows eyes of patient with severe iritis due to 
a dental abscess. 
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Fig. 13. Note haemorrhage at the base of pupilary 
muscles, /. 


scess in the tissues about living teeth as well 
as about dead or pulpless teeth, because the 
conditions favor the planting of infection 
in this locality. It may be that a dead tooth 
provides a locus minoris resistenti@ (3) in its 
neighborhood, but to accept this as a prin- 
ciple governing the formation of abscess about 
all dead teeth, or even in the majority of 
instances, [ regard as premature and likely to 
lead to a wrong attitude on the part of den- 
tists and physicians concerning a very vital 
subject. 

In the study of a series of acute dental 
abscesses during the past year we find the 
staphylococcus the active organism, while in 
the study of material taken from 250 chronic 
abscesses of the cystic or granulomatus type, 
the streptococcus viridans is found to be the 
predominating organism. All teeth whose 
pulps have become exposed through the 
medium of caries are infected and mastica- 





Fig. 14. Heart-muscle fibers destroyed by salivary 
streptococcus, 





Fig. 16. Vegetative endocarditis in a rabbit experiment- 
ally produced by inoculation with streptococci obtained 
from a dental abscess. 


tion into the pulp chambers of such teeth 
insures infection of the para-apical tissue. 
Teeth which are heavily coated with bacterial 
masses, particularly the protected surfaces 
in the proximal spaces, are capable of and 
do plant infection in the tissues contiguous to 
them. 

A further evidence of how readily this may 
occur is shown by a series of recent experi- 
ments with oxygen under compression which 
was discharged into the gum crevice from a 
blunt needle, not thrusting the needle deep 
into the crevice, but only half way toward 
the bottom. The oxygen will enter and be 
seen to lift the tissues back toward the palate 
and many times bubbling out of the tissues 
from the gum margin of a tooth a half or 
three-quarters of an inch removed from the 





Fig. 15. Shows vegetations on the mitral valve of a 
patient in our series who had multiple dental abscesses. 
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Fig. 17 (at left). Section of the aorta of the girl whose myocardium is shown 


in Fig. 10. 


Fig. 18. A similar but more extensive lesion in the adventitia of the aorta of 
a rabbit inoculated with streptococcus viridans from a dental abscess. 


point of entrance. This shows the extreme 
looseness of attachment of the peridental 
membrane and the ease of its infection. If 
pyorrhcea obtains for some time, say long 
enough to produce an average depth of 
ulcerating surface of a quarter of an inch 
about each of the teeth, we then have an 
ulcerating surface of seven and one-half 
square inches. If the average depth of 
pocket was only one-eighth of an inch, we 
have an ulcer equivalent to three and one- 
fourth square inches. Compare this ulcerat- 
ing surface infected with all sorts of organ- 
isms to the greatest possibility of the tonsils 
with eight to sixteen crypts in each, and you 
have some idea of the relative importance of 
the dental tract in the planting of general 
infection. 

Ulrich (4) in his paper entitled “Some 
Medical Aspects of Dental Disease” teaches 
that dental abscesses originate in the blood 
stream but does not tell us how the infection 
enters the blood claiming that the lack of 
vital pulp is the determining factor in the 
locating of abscess. As a matter of fact, 
hundreds of pulpless teeth are in use that are 
not abscessed. It is needless to state that 
septic root canals are responsible for many 
dental abscesses and it is true that modern 


methods have made possible the safe re- 
tention of such teeth where the individual 
is otherwise in good health, but on account of 
the exact technique necessary to gain and 
maintain asepsis in such teeth, they should 
always be kept under surveillance by radio- 
graphic methods. Our own conclusions and 
belief regarding the infections that occur 
in the dental tract are that they usually 
enter by and through the gum crevice, 
vene, perivascular lymph-spaces and root- 
canals when opened by ulceration, decay, or 
careless operative procedure. 

Two years ago the scientific foundation and 
research commission of the National Dental 
Association placed in our hands a sum of 
money ($2,000 per year), which we deter- 
mined to use to gather evidence of the rela- 
tionships that mouth infection bear to meta- 
static infection of other parts of the body. 
This research has been carried on in the 
laboratories of the school of medicine and 
has been assisted during the past year by 
an additional grant of funds from the research 
department of the graduate school. The 
laboratory procedures have been carried 
forward by Doctor Henrici of the school of 
medicine. Our endeavor has been to approve 
or disapprove, as the case might be, the 
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Fig. 19 (at left). 





* 


oF  Yeues 


od bY 
9 War's : war es 


Multiple abscesses in the cortex of a rabbit’s kidney induced by 


material originally obtained from a dental abscess in the mouth of a man whose 
hands and feet are shown in Figs. 21 and 22. 

Fig. 20. Bacterial emboli and the capillaries of the cortex have surrounding areas 
of inflammatory infiltration which show both pus-cells and lymphocytes. 


clinical evidence tending to connect infections 
about the teeth with distant secondary 
infections of other parts of the body. To 
that end, we have used bacterial cultures 
obtained from both pyorrhoea pockets and 
apical abscesses of individuals suffering secon- 
dary infection. From our first series of 
cases resident in the university hospital we 
were able to produce lesions of heart-muscle 
and endocardium, as illustrated by the three 
accompanying photographs. Figure 9 shows 
chronic myocarditis in the heart-muscle of a 
rabbit which died sixteen days after an in- 
jection of streptococci from Case 55. The 
section shows an area of fibrosis with several 
giant cells. This is myocarditis of the type 
described by Aschoff, generally considered to 
be specifically rheumatic in nature (Fig. 10). 


Case 55, from which we obtained the culture 
which produced the experimental myocarditis 
shown in Fig. 9, was that of a married woman of 
forty years of age, of German descent, by occupa- 
tion a housewife, weight 150 pounds, of good 
habits, with no trace of familial or venereal disease. 
When she came under our care, January 18, 1914, 
she had pyorrhoea alveolaris, congestion of the 
lung bases, cardiac hypertrophy and dilatation, 
acute hypertrophy and dilatation, mitral incom- 


petency and stenosis, acute arthritis, with swollen 
joints. The culture material was obtained from 
pyorrhoea pockets and extracted roots. Its effect 
on the heart-muscle of a rabbit was profound as 
you note. The result of treatment in this case was 
quite satisfactory. 

Figure 11 shows an area of acute infection involv- 


_ing seven or eight heart-muscle fibers in the heart 


of a rabbit which died forty-eight hours after'an 
injection of streptococci obtained from Case 60, 
that of a man who was suffering an acute iritis 
evidently the result of a dental abscess involving 
the left antrum. The iris presented posterior syne- 
chia and a marked congestion accompnaied by great 
pain (Fig. 12). Extraction of the tooth and curette- 
ment of the sockets resulted in a rapid reduction in 
the inflammation of the eye and the material ob- 
tained from the tooth socket developed not only 
the acute inflammation shown in this picture but 
also a hemorrhage into the mitral cusp of the rab- 
bit’s heart shown in Fig. 13. Here we have chronic 
infection of the heart-muscle with repair by scar- 
tissue, acute focal infection of the heart-muscle, and 
a hemorrhage under the endocardium produced by 
the streptococcus viridans from this single source, a 
dental abscess. 


We have since produced many such lesions 
with the streptococcus ordinarily found in the 
saliva and I will show next a section of heart- 
muscle in a rabbit which has received an 
injection of streptococci obtained not from 
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Fig. 21. Hands of a man from whose dental abscesses 
we took the material originally to produce the lesions in 
Figs. 19 and 20. 


a lesion but from saliva (Fig. 14. Note 
destruction of muscle-fibers). 

Besides lesions of the heart-muscle, lesions 
of the heart valves are most commonly asso- 
ciated with rheumatism. The relationship 
of the streptococcus viridans to endocarditis 
has been produced in rabbits by inoculation 
with streptococci repeatedly, especially by 
Poynton and Payne and by Rosenow. Figure 
15 shows vegetations on the mitral valve of 
a patient in our series who had multiple dental 
abscesses. Figure 16 shows vegetative en- 
docarditis in a rabbit experimentally pro- 
duced by inoculation with streptococci 
obtained from a dental abscess. 

Lesions of the blood-vessels accompany- 
ing rheumatism were noted in 1828 by 
Trousseau,! and also by Hanot,? who sup- 
ported his observations by autopsy. 


“Roche and Burnand (5) reported the case of 
a man, age 30, who had long suffered from rheuma- 
tism. His first attack had occurred seventeen 
years previously and since then he had suffered re- 
current attacks, in each of which the heart was 
more or less involved. Recently, his heart failed 
to compensate for the severe lesions of the mitral 
and aortic valves. When seen by the author, he 
was cyanosed and showed cedema of the lower 
extremities. He had continuous fever of moderate 
degree. After some weeks his temperature sud- 
denly went up, and he complained of pain in the 
left arm, which continued to increase. In three 
days the radial pulse disappeared, gradually a small 

1 Archiv gén. de méd., 1828, xvi, 490. 

2 Presse méd., Par., 1896, i, p. 640 


Fig. 22. Feet of man from whose dental abscesses 
material was taken to produce the lesions in Figs. 19 and 
20. 


radial pulse was again obtained. After some weeks 
a mass appeared close to the upper humerus which 
was quite painful to touch. Later on, the patient 
developed a similar lesion in the left arm. 

“Much other material may be found bearing 
on this same question of vascular lesions from Leger 
(6) and Hanot (7) who described rheumatic aoritis, 
while Rabe (8) has studied rheumatic disease in the 
coronary artery. The latter described two prin- 
cipal lesions, one consisting of a proliferating endar- 
teritis, the other of a diffuse mesarteritis. It is 
probable that the other peripheral arteries react in 
a manner similar to but milder than in the coronary 
arteries (g).” 


We have made the above citations and 
show the following arterial lesion pictures 
to suggest the fallacy of the old established 
belief that all aortic arch lesions are specific 
when it is quite possible that some may also 
be of streptococcal origin. The relationship 
of rheumatism to diseases of the aortic arch 
has been recently studied by Klotz (9), who 
finds constantly a characteristic lesion of 
the adventitia. Such a lesion is shown in 
Fig. 17, which is a section of the aorta of the 
girl whose myocardium is shown in Fig. to. 
The section shows submiliary foci of infiltra- 
tion about the vaso-vasorum of the adventitia. 
Figure 18 shows a similar but more exten- 
sive lesion in the adventitia of the aorta of a 
rabbit inoculated with streptococcus viridans 
from a dental abscess. 

In a recent series of thirty animals inocu- 
lated with ordinary salivary streptococci by 
us, we have found a number of animals whose 
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joints are filled with pus-containing strepto- 
coccus viridans. They also exhibit heart- 
muscle infection, and well-formed vegeta- 
tions on heart-valves, focal infections of the 
kidney as well as diffused kidney infection. 
If ordinary salivary streptococci will pro- 
duce these lesions just as will streptococci 
taken from the dental abscess or the pyorrhoea 
pocket, it would seem well worth while to 
give greater attention to closing the door to 
this infection by treatment directed toward 
the prevention and cure of pyorrhoea and 
dental abscess and the maintenance of health 
in the whole dental tract. 

In addition to the lesions already shown 
which involve heart-muscle, endocardium, 
and vessels, we desire to show you a picture 
of a focal and diffused infection of the kidneys 
produced from material taken from a dental 
abscess from Case 59, which produced two 
types of streptococci; one growing gray on 
blood agar, the other growing green. Both 
strains were isolated in pure culture. In 
massive doses, broth culture produced death 
in twenty-four hours; in smaller doses (8 cm.), 
death occurred in forty-eight hours. The 
green strain produced hemorrhage into the 
mitral cusp of the rabbit’s heart, the other 
strain produced minute multiple abscesses 
throughout the kidney cortex. The strepto- 


cocci were re-obtained in pure culture from . 


the blood of both rabbits, and, after twenty- 
four hours’ incubation, were injected into 
two new rabbits in 5 ccm. doses. Both of 
these rabbits died within forty-eight hours. 
The autopsy revealed no lesions save for a 
large number of miliary abscesses in the cor- 
tex of the kidneys (Fig. 19). The strepto- 
cocci were again recovered in pure culture 
from the heart’s blood and from the kidneys, 
and these are the kidneys shown in micro- 
scopic section (Fig. 20). They show bacterial 
emboli, and the capillaries of the cortex 
have surrounding areas of inflammatory in- 
filtration which exhibit both polymorphonu- 
clears and lymphocytes. There was a pro- 
nounced necrosis in the breast muscles of a 
pigeon inoculated with this strain, which 
died within twenty-four hours. Our com- 
ment on this strain is that we have apparently 
an organism belonging to the streptococcus 


viridans class possessing a high degree of 
virulence which is indicated by the rapidity 
with which it causes death in animals and by 
the fact that it calls out pus-cells in the in- 
fected animals. We note also that this strain 
shows a marked affinity for kidneys as there 
were no joint lesions and no heart lesions 
except a valve hemorrhage. 

CASE 59. The patient from whose dental abscess 
the first culture was obtained is forty years of age 
and has suffered from arthritis deformans for twenty 
years. This has resulted in the partial disarticula- 
tion of his phalangeal joints of both hands and feet 
as shown by the accompanying pictures (Figs. 21 
and 22). 

While we have not done systematic re- 
search with the other constant bacterial 
inhabitants of the mouth we have dealt prac- 
tically with many cases of secondary infection 
in which the primary lesion commenced in 
the dental arches and resulted in multiple 
abscesses in different parts of the body. 

A recent case that of a youth of sixteen developed 
an acute primary abscess in a lower central. This 
resulted in a general pyemia producing abscesses 
in different parts of the body, the most pronounced 
of which were in the gluteal muscles. The primary 
effect of the infection in the jaws was to destroy 
the whole body of the lower jaw from the ramus 
forward, the whole body of which has been removed 
gradually, retaining only enough of it to act as 
a splint while the new body has developed. 


Cases of this type are fairly common par- 
ticularly in the mouths of people who are 
careless in the care of their teeth. 

A second case of the acute staphylococcal 
type was that of a physician with a primary 
abscess about a lower molar which resulted 
in the loss of one inch and a half of bone 
and the destruction of the facial nerve on the 
right side. 

A third case of similar nature, a primary staphy- 
lococcal abscess about the lower third molar in the 
mouth of a young Swedish girl, resulted in the loss 
of the angle of the jaw and secondary metastatic 
abscesses in other parts of the body. 

In addition to these cases we have on record 
the experience gained in the care of six 
individuals who died as a result of primary 
mouth infections spreading to other parts of 
the body in which cases autopsy disclosed 
only the mouth as a primary focus. One of 
these deaths was due to a fusiform bacillus 


tras: 
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infection originating around two central 
incisors. The primary culture and smear 
disclosed enormous numbers of fusiform 
bacilli in this slough and a blood culture taken 
by Doctor Larson disclosed a general fusi- 
form bacillus infection in the blood stream. 
Our experience with the damaging effects 
of the diplococcus as a mouth inhabitant 
is limited to one case in which the primary 
infection around a bicuspid yielded the 
diplococcus pneumonia in large numbers. 
Removal was coincident with a pneumonia 
involving the lower lobes of each lung. 
The patient made an uneventful recovery 
from the pneumonia two years ago last winter 
only to die of a second pneumonia January, 
1914. The infected socket had been the 
host of this stinking abscess for some five 
years prior to its removal. Surely the re- 
sponsibilities of those who have to do with 
the prevention of the development and growth 


THE RELATION OF 


AMCEBIASIS 


of streptococci in the mouths of people are 
of a grave nature indeed. Bacteria grow on 
the mucous membranes but sparsely as com- 
pared to the enormous numbers, particularly 
of streptococci, which grow on tooth surfaces 
and in gum crevices, and the further fact 
that we have a direct continuity of the tooth’s 
surface with the imperfectly protected gingival 
crevice makes the tooth’s surface, when loaded 
with organisms, a factor worthy of the serious 
consideration of those who deal with human 
life. 

REFERENCES 
Research on Rheumatism, p. 213. 
J. Allied Soc., 1915, September. 
Ulrich Dental Review, to14. 
Dental Review, 1914. 


Roche and Burnand. Semaine méd., 1908, xxviii, 145. 


Leger. ‘Thése de doct., Paris, 1877. 
Hanot. Presse méd., Par., 1896, I, 640. 
Rabe. Presse méd., Par., 1902, ii, 927. 


oo CN ANSP WH 


. Quoted from Klotz. J. Path. & Bacteriol., 1913, xviii. 
Klotz. J. of Path. & Bacteriol., 1913, xviii. 


TO PYORRH@A ALVEOLARIS' 


By ARTHUR H. SANFORD, M.D., Ann GORDON B. NEW, M.D., Rocuester, MINNESOTA 


From the Mayo Clinic 


HE facts we wish to present are not the 
result of a study of pyorrhcea alveolaris 
in its rdle as a source of general in- 
fection, but concern the presence of 

certain protozoan parasites in the mouth and 
alimentary tract in persons afflicted with this 
disease. 

Amoeba have been known for the past 65 
years to exist in the mouth. Neveu and Le- 
maire (1) give as the synonyms for amoeba 
gingivalis (Gros 1849) the terms amoeba buc- 
calis (Steinberg 1862), amoeba dentalis 
(Grasse 1879) and ameeba kartulisi (Doflein 
1go1), thus considering that these are all the 
same organism and, also, that they are non- 
pathogenic. In 1904, Prowazek (2) described 
entamoeba buccalis and considered it non- 
pathogenic. 

In Braun’s (3) Animal Parasites of Man 
the subject is treated in practically the same 
way. As regards the finding of amoebe in 
the pus of abscesses in the mouth, Braun 


says: ‘‘Doflein conjectures that it was a 
question of dysenteric amoebe.”’ This state- 
ment is interesting and will later be considered 
in detail. 

LeWald’s (4) attention was first called to 
amoebe in the mouths of Philippinos, and 
later in this country he found amoebz in. the 
mouths of 71 out of 100 persons on the first 
examination. He did not make a complete 
study of their morphology, but considered 
them identical with gingivalis or buccalis, 
and he suggested the name amoeba oralis 
hominis, indicating its constant presence in 
man. 

The recent increased interest in the sub- 
ject has been stimulated by articles by Smith 
and Barrett (5) and by Bass and Johns (6), 
independently suggesting that the entamoeba 
buccalis is the cause of that common disease, 
pyorrhoea alveolaris. Smith and Barrett 
found amoebe in all of 46 cases, and found 
none in seven mouths that were normal. 


1 Read before the Clinical Congress of Surgeons of North America, Boston, October 25-30, 1915. 
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Fig. 1a. Entamoeba histolytica, warm stage observa- 


tion. 


Bass and Johns base their conclusions on the 
positive findings in more than 300 gross le- 
sions. They state also that there are many 
other factors to be considered in the etiology 
of the disease, such as “picking the teeth, 
cleaning with hard brushes, floss, rubbers, 
and the effect of hard particles of food be- 
tween the teeth making pressure on the gums, 
tartar on the teeth, ill-fitting crowns, etc.”’ 

A very complete study of the etiologic 
factors in the disease has been recently re- 
ported by Price (7). This work was carried 
on for the Scientific Foundation and Re- 
search Commission of the National Dental 
Association. ‘The article is exceedingly fair 
and weighs all evidence regarding the signi- 
ficance of amoebe in the mouth. He sug- 
gests that judgment be withheld until fur- 
ther researches shall have established suffi- 
cient data. We quote him as follows: 


The successful production of the lesions of 
pyorrhoea alveolaris by inoculation with entamoeba 
according to Koch’s laws . . 

Or, the successful production of the lesions by 
inoculation with some other organism or organisms, 
or by some other means 

Or, the demonstration that the entamoebe of 
the mouth are non-pathogenic and are incidental 
or helpful inhabitants of the oral cavity as scaven- 
gers; not only harmless of themselves, but not pro- 
ducing either toxins or harmful enzymes . . 

The establishment of the réle of emetin including 
a-close. differentiation between its amoebicidal and 
its bactericidal actions 


Fig. rb. 
tion, 


Entamoeba histolytica, warm stage observa- 


The establishment of the precise local tissue 
changes involved in the development of the lesion 
of pyorrhoea alveolaris and of the successive pro- 
cesses constituting its repair . z 

The establishment of the réle of pyorrhoea 
alveolaris pockets as culturing places for pathogenic 
microérganisms, as those of the streptococcus- 
pneumococcus group, which from this lesion as a 
primary focus affect other organs and tissues of the 
body, and the establishment of the symbiotic effects 
of the organisms on each other. 

Granting that entamoeba is the causative factor 
of pyorrhoea alveolaris and that emetin hydrochlorid 
is a specific for it, why has no pyorrhcea pocket, of 


- the many cases treated by the authors, been more 


greatly modified in the way of repair than the more 
or less marked improvement of the following fac- 
tors: the quantity of pus flowing; the relative quan- 
tity of microérganisms growing in the pockets and 
the general tonicity of the surrounding connective 
tissues, with practically no considerable change 
within several months of the bone lesion itself sur- 
rounding the tooth? 

For several years at the Mayo Clinic we 
have been interested in finding amoebe in 
mouths that showed disease. This work 
was not carried out systematically and was 
done purely incidentally in making stool 
examinations for intestinal parasites. Since 
January, 1915, however, the work has been 
conducted in a manner to make statistical 
study possible. One of us examined the 
mouths of patients coming for throat exami- 
nation and 106 of these were selected for 
study. Pus about the teeth was drawn into a 
pipette, a cover-slip preparation made on a 
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Fig. 2a. Entamoeba buccalis, warm stage observa- 
tion. 


slide and sent to the laboratory for exami- 
nation. A search for the parasites was 
made on a warm stage using a 4 mm. objec- 
tive. Owing to the fact that there is usually 
so much pus, there is very little contrast in 
the field and it is more difficult to find them 
than is the case with amoebe in the stools. 
However, three or four minutes’ search usually 
results in finding actively motile organisms, 
with a very clear ectoplasm and often with 
several red blood-cells ingested. Their size 
and morphology is very similar to entamoeba 
histolytica found in stools of patients with 
amoebic dysentery. Besides the. patients 
sent primarily to New for examination, a 
few of those who were having stool examina- 
tions were sent to him each morning for mouth 
examination. There were in all 221 of these 
patients, making a total of 327 in the series 
studied. 

The cases have been classified into five 
groups: Pyorrhoea 0, 1, 2, 3, 4, denoting the 
degree of infection in the mouth that could 
be demonstrated by an ocular examination 
and by pressing on the gums to force out the 
pus. The Pyorrhcea 0 group included those in 
which no sign of pyorrhcea could be seen and 
no pus could be pressed from the margin of 
the gums. None of these cases showed any 
gingival irritation from poorly fitting crowns or 
fillings. Groups 1 to 4 were graded according 
to the gross amount of infection in the mouth 
and not on the degree of pyorrhoea about one 


Fig. 2b. Entamoeba buccalis, warm stage observa- 
tion. 


tooth or group of teeth. Group 1 indicates 
an early pyorrhoea involving possibly the 
lower central incisor or the molar teeth, while 
Group 4 includes cases with a very extensive 
pyorrhcea. Groups 2 and 3 were graded in 
their relative position in the classification, in- 
dicating the degree of infection in the mouth. 
The classification of the patients and the 
search for the parasites were entirely inde- 
pendent procedures on the part of the two 
observers, and the results compared only at 
the time of preparing this report. 

Of the total 327 cases, 181 (55 per cent) 
showed amoebe in the mouth, all classified as 
entamoeba buccalis (Prowazek). Of the cases 
in Group o (no pyorrhoea), numbering 58, 
there were 8 (14 per cent) with parasites 
(Table I). Amoebe were reported in 43+ 


TABLE I 


Total Num- Number with 
Grade of ber of Entamoeba 
Pyorrhoea Patients buccalis Percentage 
° 58 8 14—- 
I 51 22 43+ 
2 89 55 62+ 
3 88 63 71+ 
4 41 33 80+ 
(| 327 181 5st 


per cent of Group 1 (slight pyorrhoea); in 62 
per cent of Group 2 (moderate pyorrhoea); 
in 71+ per cent of Group 3 (advanced pyor- 
rhoea); and 80+ per cent of Group 4 (severe 
pyorrhoea). The relative increase in per- 
centage as the severity of the gross appearance 
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Fig. 3a. Entamoeba histolytica, stained with iron- Fig. 3b. Entamoeba histolytica, stained with iron- 
hemotoxylin. hemotoxylin. 


of infection increased is most striking. The 
significance of this can be interpreted in 
various ways. By some it may be taken as 
a direct indication of the specific etiologic 
role of entamoeba buccalis in pyorrhoea 
alveolaris. We must not overlook, however, 
the 14 per cent positive findings in the group 
with mouths apparently free from infection. 
Another interpretation of the facts is that 
there was an increase in percentage of cases 
directly proportional to the degree of path- 
ologic change in the mouth most suitable for 
their existence. 

Many observers have noted the similarity 
between entamoeba buccalis and entamoeba 
histolytica. Smith and Barrett (8) state: 
“From a purely morphological standpoint 
we are unable to differentiate the organism 
which we believe to represent the vast ma- 
jority of oral entamoebe and to occur in an 
- extremely large number of persons not merely 
in the tropics but throughout the world, 
from entameoeba histolytica Schaudiun. We 
are unwilling to make any assertion which in- 
volves biological identity in full, merely 
asserting that the morphological similarity 
is so close that we feel unable to make a dis- 
tinction from microscopic observation alone. 

Even if this suggestion be refused, 
the writers feel that there is need of a more 


easily demonstrable differentiation, and be- 
lieve that more than merely morphological 
studies are requisite to prove dual specificity.” 

If these organisms are identical, a large 
percentage of patients with amoebz in the 
mouth should show amoebe in the stools, 
especially if they have chronic diarrhoea. 
It was with the idea of shedding some light 
on the relationship between the two types of 
amoebee that patients with chronic diarrhoea 
and whose stools were examined first for 
amoebe, also were examined second for pyor- 
rhoea, and third for the entamoeba buccalis. 
The results are given in Table IT.! 


TABLE II 


Percentage 

Total number of cases............. B27 2k 
Total number entamoeba buccalis.... ... 181 55 
Entameeba histolytica............. ae 
Entamoeba buccalis..... .......0.06005+ .« 22 225- 
Se ae ee eee i oe ox 
Entamoeba buccalis.;.............. wee 50 50+ 
Entamoeba buccalis (patients sent 

for stool examinations)........... WE eis aa 
Entameeba histolytica............. - @ se 


It will be seen from the above table that 
there were 73 patients with amcebe in. the 
stools, and 254 in which none were found. 
One hundred six of the 254 were non-diar- 
rhoeic patients. These had no stool-exam- 


! The universality of amoebic dysentery is established. A report on 
the geographic distribution of ameebiasis is in process of preparation. 
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Fig. 4a. Entamoeba buccalis stained with iron-haemo- 
toxylin. 


inations as there were no symptoms that 
made such an examination necessary. Of the 
73 patients (stools containing amoebe) 31 
(42 per cent) had entamoeba buccalis, while 
of the 254 patients (no amoebe were found in 
the stools) 150 (59 per cent) were infected 
with these parasites in the mouth. In other 
words, there is a smaller percentage of pa- 
tients with amoebe in their stools that have 
entamoeba buccalis in their mouths than in 
the ordinary run of cases. 

Still another consideration of this group of 
cases brings out the fact that of the 221 
diarrhoeic patients sent for mouth examina- 
tion, 103 had entamceba buccalis in their 
mouths, while only 31 (31 per cent) of these 
(all patients with symptoms sufficient to 
warrant a search for intestinal parasites) had 
entameeba histolytica. These 221 patients 
were Classified according to the condition of 
the mouth, as follows: 42 patients with no 
pyorrhoea, and 4 of this number with enta- 
moeba buccalis in their mouths; 40 with Grade 
I pyorrhoea, 14 with entamoeba buccalis; 59 
with Grade 2 pyorrhoea, 29 of whom had en- 
tameeba buccalis; 57 with Grade 3 pyorrheea, 
38 with entamoeba buccalis; and 23 of the 
most severe type, or Grade 4, of which number 
18 had entamoeba buccalis in their mouths. 
As mentioned before, of the total number hav- 
ing amoebe in their mouths only 31 per cent 
had amoebe in their stools. 

Because of its ameebicidal properties, 
ipecac or its alkaloids has been suggested as a 
suitable drug for the treatment of pyorrhoea 


Fig. 4b. Entamoeba buccalis stained with iron-hemo- 
toxylin. 


alveolaris. In fact, so widespread has _ be- 
come its use that it is now spoken of even by 
the laity as “the cure for pyorrhoea”’ and its 
use demanded. Our experience with the 
drug is limited, but enlightening. 

In our first series, thirty-three patients of 
varying degree of pyorrhoea were treated 
with emetin. In all where indicated rént- 
genographs were taken and teeth showing 
apical abscesses or teeth about which the 
disease seemed too far advanced to save were 
removed before treatment was commenced.  - 

The entamoeba buccalis was demonstrated 
before treatment was instituted. Emetin was 
administered either hypodermically in 1% to 
24 gr. doses of Lilly’s ampules, or Alcresta 
tablets (Lilly) two to three times daily. In 
every instance the smears failed to show the 
presence of the entamoeba within four to 
seven days. On the other hand, we did not 
observe the marked improvement locally 
that has been reported from many sources. 
Some of the patients felt much better gen- 
erally, but we question if the therapeutic ac- 
tion of emetin does not owe its value to some 
general effect which has not as yet been dem- 
onstrated experimentally by the pharmacol- 
ogist or recognized by the clinician. - 

The patients were then sent to have thor- 
ough dental surgical treatment without 
further medical treatment and after this an 
improvement was noticed. * 

Very frequently when no amoebx were 
found after dental treatment, by waiting 
four or five days the parasites could again be 
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demonstrated. These would disappear after 
a few days of treatment, but only tempor- 
arily. 

The rather unsatisfactory results of this 
method of treatment suggested that we try 
the emetin on a group of patients that already 
had had repeated and thorough dental treat- 
ment by competent dentists both locally 
and throughout the state. Twenty of these 
patients were examined by local dentists and 
thought suitable to test the value of emetin, 
since frequent and thorough instrumentation 
had failed to cure their pyorrhoea. However, 
only eight of these could be induced to carry 
out the prescribed course of treatment. 
Entamoeba buccalis was demonstrated in all 
of them. They were given thorough emetin 
treatment and the condition of their mouths 
did not improve. One patient, still under 
observation, has had twenty-six injections of 
24 gr. doses of emetin in addition to thorough 
dental attention, and there is no improve- 
ment. If emetin is the cure for pyorrhoea we 
believe the specific action should be seen in 
this manner of treatment. 

Though there may seem to be some evi- 
dence to the effect that the entamoeba buc- 
calis is a factor in Rigg’s disease, yet we feel 
that Koch’s postulates are the ultimate stand- 
ard by which the specific cause of any in- 
fectious disease must be judged. We are 
thwarted at the outset by the fact that up to 
the present time parasitic amoebe have 
never been cultivated. However, we thought 
that it might be possible to find lower ani- 
mals susceptible to infection with entamceba 
buccalis and we carefully examined for 
parasites the mouths of 18 dogs. Bodonides, 
a flagellate protozoa, were found in three, but 
in not a single instance were there amoebe. 
Many of these were old dogs with discolored 
teeth. Two of this group of animals were 
selected and at the juncture of the gingival 
margin of a molar tooth, pus was injected 
from pyorrhoea cases containing amoebe. 
One dog was inoculated with material from 
three different mouths and the other from 
two patients. After several weeks of ob- 
servation neither animal showed any signs 
of pyorrhoea, nor could amoebze be found. 

Recently we have taken five old dogs and 


made similar preliminary examinations for 
protozoa in the mouth, all of which were 
negative. With a periosteal elevator, pockets 
were then made about the lower molar teeth, 
producing considerable trauma. A few days 
later pyorrhoea pus-containing amoeba were 
placed in these pockets. These animals have 
also remained negative. 

There are many technical difficulties to be 
considered in any attempt to produce the 
disease artificially. Dogs are animals with 
unusually clean mouths and may well be 
highly resistant to infection. We have also 
examined the mouths of two rhesus monkeys 
and found that their mouths are free from 
pyorrhoea and amoeba. Pockets were made 
around the molar teeth, and pus from several 
sources containing amoebe was injected. The 
result in this experiment was also negative. 

We recognize the very just criticism that 
we have in no way disproved the possibility 
of entamoeba buccalis as the cause of pyor- 
rhoea alveolaris. We do hold, however, that 
the burden of proof still lies with those who 
claim the pathogenicity of this organism and 
that there should be further attempts to 
produce the disease experimentally. 

Sellards and Baetjer (g) have reported in- 
teresting results in the production of amoebic 
dysentery in cats by performing laparotomies 
and injecting amoeba-containing material 
directly into the cecum. Following their 
technique, with the codperation of Mann, 
we have injected five kittens with entamaeba 
buccalis. These animals have all remained 
healthy, at no time showing any signs of 
diarrhoea, while two control kittens injected 
with entameeba histolytica developed typical 
amoebic dysentery with demonstrable or- 
ganisms. Guinea pigs are highly suscep- 
tible to ameebic infections, but four of these 
animals injected with entamoeba _buccalis 
showed no signs of dysentery. One died of 
peritonitis 48 hours after operation, but the 
other three are alive and normal. 

At one time during our study of these 
cases we were very hopeful that the cause of 
pyorrheea alveolaris had been found and the 
cure established. At present, our opinion 
based on statistical and experimental study 
may be expressed in the following conclusions: 
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1. Entamoeba buccalis is found in at least 
14 per cent of mouths free from gingival ir- 
ritation, and in relatively increasing numbers 
in accordance with the degree of pyorrhoea 
as we have classified them. 

2. Clinically there is no parallelism be- 
tween the presence of entamoeba buccalis, 
the parasite amoeba of the mouth, and en- 
tamoeba histolytica, the cause of amoebic 
dysentery. 

3. We believe that before the alkaloids of 
ipecac can be accepted as the cure of pyor- 
rhoea alveolaris it must be established that 
they actually destroy the amoebe in the 
mouth thus removing the cause of the disease. 

4. Our experiments, few as they are in 
number, with Sellard and Baetjer’s technique 
of intracecal injection convince us that en- 
tamoeba buccalis and entamoeba histolytica 
are not the same organism. We also hold 
that before entamoeba buccalis is called the 


cause of pyorrhoea alveolaris its pathogenicity 
must be demonstrated by animal experi- 
mentation, 
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DEEP-SEATED ALVEOLAR INFECTIONS ' 


By M. L. RHEIN, M.D., D.D.S., New York 


Lecturer on Dental Pathology, Department of Dentistry, University of Pennsylvania 


N studying the dental path as an avenue 
of general infection it is of the ut- 
most importance to disassociate what is 
known as pyorrhoea alveolaris from 

either an ordinary alveolar abscess or its 
more insidious and dangerous type of an 
infected zone around the end of a root with 
no pus formation and no sinus, and known as 
a dental granuloma. ‘The etiology of these 
two pathogenic conditions is so divergent 
that they must be considered from entirely 
different viewpoints. The fact that in both 
medical and dental gatherings they are 
discussed so frequently as though they be- 
longed to the same type of infection is due 
to the lamentable weakness in the medical 
curriculum on oral topics, and in the dental 
curriculum on general pathology. 

The dental student is woefully ignorant 
of everything pertaining to the body out- 
side of the dental organs. Nevertheless, he 


treats pathogenic conditions that have the 
closest relationship with every important 
organ. The medical student is taught the 
anatomy, histology, physiology, and pathology 
of every part of the body except what may 
be termed the dental organs. The portal 
of entry to the digestive tract and the portal 
of entry for the great mass of pathogenic 
organisms remains a sealed book to the med- 
ical student instead of being viewed as one 
of the most important studies necessary 
for a proper understanding of infections. 
Stomatologists, who with a thorough medical 
education, however acquired, have made a 
special study of the dental organs, are the 
only men whose opinion on these topics 
should have any recognized value. 

In the eyes of the stomatologist the recent 
work of Bass on this subject is so full of 
error as to command very little respect. 
Instead of pyorrhoea alveolaris being so 


1 Read before the Clinical Congress of Surgeons of North America, at Boston, October 25-30, 1915. 




















34 SURGERY, GYNECOLOGY AND OBSTETRICS 
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Fig. 1. 


common, it is very uncommon and only found 
after some form of malnutrition has proceeded 
far enough to destroy the immunity of this 
end organ tissue. 

Many cases of alveolar abscess are erro- 
neously diagnosed as pyorrhoea alveolaris. 
This grave error was much more common 
before the advent of réntgenology. It has 
been found that the toxemia resulting from 
a dental granuloma is far greater than from 
a pyorrhoeal discharge. Statistics show that 
while the death rate in infancy, adolescence, 
and early middle life has been steadily de- 
creasing year by year, on the other hand from 
maturity to old age, until last year, the death 
rate from diseases of the heart, blood-vessels, 
kidneys, etc., has practically doubled in the 
the United States in the past thirty years. 
Forty years ago the dentists in the United 
States did very little tampering with the 
pulp of a tooth. It was the rule to practice 
extraction as soon as there was pulp involve- 
ment. 

During this period there was a remarkable 
advance in what may be termed the technical 
art of dentistry. Each step in this artistic 
and mechanical advance brought with it 
less respect, less fear, of the consequences of 
preserving in the jaws teeth in which the 
pulps were devitalized. The conscientious 
dentists felt that the acme of professional 
service had been reached when after the 
pulp had been removed the tooth remained 
in the jaw without giving any discomfort. 
Bacteriology twenty years ago had not re- 
vealed to us the presence of streptococcus 
viridans around the ends of the roots of teeth 
and the fact that it could be present without 
causing the slightest irritation. 

A strong circumstantial point of clinical 
evidence to substantiate the fact of the in- 
crease in mortality being due to faulty den- 
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tistry is found in the fact that in Great Brit- 
ain during this period there has been at this 
advanced age a slight decrease in mortality. 
This appears to be due to the comparatively 
small amount of bridge work and the ex- 
tensive extraction of teeth practiced in the 
British Isles. 

Professor Hartzell has very lucidly de- 
scribed the great abundance of streptococcus 
viridans around the teeth and the ease 
with which they can pass through the gingi- 
val crevice and then through well-defined 
channels reach the alveolar structure. His 
own research work shows us that these 
microérganisms appear to be constantly 
traveling about these regions. They appear 
to do no harm until they congregate in such 
quantity as to produce a distinct nidus of 
infection. The remarkable vitality of the 
dental pulp is shown in the fact that in about 
50 per cent of cases where attempted devitali- 
zation takes place, the apical end may retain 
its vitality. In such cases peri-apical infec- 
tion in the shape of a dental granuloma never 
takes place. Where, however, the pulp- 
tissue is devitalized entirely, infection at the 
point of the foraminal opening into the 
alveolar tissue is the invariable result unless 
correct therapy is followed out. 

Research work on pulpless teeth developed 
the fact that as long as the openings at the 
ends of the roots through which the pulp 
with its circulation gained entrance remained 
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unsealed, infection from streptococcus viri- 
dans was not only possible but most probable. 
R6ntgenographs demonstrated the fact that 
the root-canals could be perfectly cleansed 
and filled close to the apex of the root and 
still infection would follow unless the outer 
end of the root was sealed in such a way that 
wandering streptococci could find there no 
resting place. 

It was discovered and proved that if the 
pulp contents were absolutely removed, and 
any pathogenic tissue present eradicated, 
and the canals hermetically sealed in such 
a manner that the sealing material was 
forced through the apical orifices thus obliter- 
ating them, no infection would ensue. 

Réntgenology has proved the correctness 
of this therapy in showing alveolar regenera- 
tion where this operation has been performed 
thoroughly with all necessary aseptic pre- 
cautions. This operation is, however, not 
an easy one. It consumes a great deal of 
time and requires infinite skill combined with 
patience on the part of the operator. 

Wherever the réntgenograph does not 
show the peri-apical end of the root-canal 
to be absolutely sealed, the operation must 
be considered a failure. Wherever this opera- 
tion cannot be successfully performed, the 
tooth should be immediately extracted, or 
the unfilled portion of the root be removed by 
an apicoectomy. 
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In the city of New York a large number of 
dentists have adopted this technique, and 
the statistics of New York State for the 
past two years begin to show a decreasing 
mortality in those of advanced life. Ameri- 
can dentistry has once more shown its supe- 
riority in meeting this problem and being 
able to save about go per cent of pulpless 
teeth in such a manner that reinfection of this 
area is unlikely. 

Time does not permit me to substantiate 
as thoroughly as I would like to the very 
lucid account we have had from Professor 
Hartzell of the results of these toxamias. 

The following case from my practice will 
suffice to show how clinical observation cor- 
roborates the story so well told by Professor 
Hartzell. 


Figure 1 is a réntgenograph of the second upper 
bicuspid over which is showing a well-defined dental 
granuloma. The patient, a young lady, while cross- 
ing the ocean to Italy, was thrown from her berth 
and her entire head was very badly bruised though 
no thought was given to her teeth. A few weeks 
after reaching Rome, her knees commenced to 
swell in a typical manner and soon she was forced 
to use crutches, the use of which she was unable to 
give up during the year and three quarters she was 
abroad. Prominent orthopedists were unable to 
give her any relief. 

She had been my patient since childhood, and 
her mouth was in an exceptionally fine sanitary 
state. Shortly after returning to the United 
States she thought for about a minute one day that 
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Fig. 12. Upper row, left to right: (1) March 17, tort, 
granuloma quiescent 20 years. (2) October 2, 1911, 
microérganisms become hemolytic, increase in size. ‘Top 
affected area. (3) October 4, 1911, first treatment, wire 
through foramen. 

Lower row, left to right: (1) October 18, ror, first 
root filling imperfect. (2) Second root filling correct 
though extended unnecesssarily. (3) January 25, 1915, 
three years after ionism therapy and root filling. Shows 
some regeneration. 


she noticed some irritation over this bicuspid. 
Upon consulting me I took this réntgenograph, 
and finding this area of alveolar rarification, I 
immediately proceeded to drill into the pulp cham- 
ber using the most careful aseptic precautions. 
The enamel of the tooth was without any blemish, 
but the pulp chamber was entered without the 
young woman experiencing any sensation. It was 
found filled with a reddish brown fluid some of 
which was carefully removed in an aseptic glass 
pipette. 

This was cultured and Fig. 2 shows the well- 
defined streptococcus viridans which was the only 
organism found. 

Figure 3 is a réntgenograph showing the tooth two 
weeks later after the root-canal had been filled. 
In this case there was no necessity for using our 
vaccines made from our pure culture of strepto- 
coccus viridans, for in a couple of weeks she discard- 
ed her crutches, and although this was nearly four 
years ago, there has not been the slightest return 
of any arthritis. 

Figure 4 is a réntgenograph of a lower bicuspid 
showing a well-defined granuloma. 

Figure 5 shows the tooth during course of treat- 
ment with a gold wire inserted through the canal 
foramen for purely diagnostic purposes. 

Figure 6 was taken a year and three quarters 
after the operation was completed and shows a 
solid gutta-percha filling passing through the fora- 
men, which hermetically seals the opening. While 
it is the aim of the operator to have this gutta- 
percha simply encapsulate the end of the root, in 


a large percentage of cases it is impossible to limit 
the protrusion of the gutta-percha to this point. 
Gutta-percha is, however, non-irritating and very 
compatible with body-tissue and it has been found, 
if a thorough aseptic technique has been pursued, 
new alveolar structure will form in these rarified 
spaces, without regard to the amount of gutta- 
percha that is forced through the foramen. The 
most remarkable feature shown in this réntgeno- 
graph is the complete regeneration of the destroyed 
portion of the alveolar process. . Attention is 
called to the callus where the new osseous structure 
unites with the old and the thickening of this 
semilunar part of the alveolus is unmistakable. 

Figure 7 shows an upper molar in which the pulp 
has died. This is perhaps the most difficult of all 
the teeth to operate upon successfully. An idea 
of the time and skillful technique that is necessary 
in order to obtain a correct therapeutic result can 
be obtained from observing the various stages of 
the operation on this molar. 

Figure 8 shows the picture taken after the first 
operation. Three gold wires can be seen, one in 
the canal of each root. They show the distance 
that each canal has been explored. None of them 
have passed through the end of a canal which is 
essential if the filling is to pass through. 

Figure 9 shows the picture after the second opera- 
tion and shows the three wires have now passed 
through the ends of all three canals. 

Figure 1o shows the réntgenograph after the 
third operation, and while it is generally possible 
to fill all three roots at once, this is not always the 
case in difficult operations, on account of the length 
of time necessary if the operation is to be success- 
fully performed. In this case two entire hours were 
required to simply fill the large lingual root-canal. 
Careful observation of this and the following picture 
will show that this root has not only one but quite 
a number of foramina entering the end of the root. 
It also has near its end a division of the canal itself 
into two canals. 

Figure 11 is an illustration of the réntgenograph 
taken after the fourth operation and shows the 
completed root fillings in all three roots. This 
picture shows what might be considered an ideal 
result. The physician accustomed to study rént- 
genographs can easily train his eye so that from a 
good picture taken after a completed operation, 
he will be able to know if this important operation 
has been successfully performed. Besides encap- 
sulating the end of the root, he should be able 
with a magnifying glass to note that the root 
filling near the end of the root is homogeneous in 
character and is hermetically sealing the canal. 
If it is not accomplishing this result spaces will be 
found between the filling and the wall of the canal. 

Figure 12 shows réntgenographs of an upper 
central taken at various times during a period of 
three years. The tooth is first shown in March 
with a distinct granuloma. The patient declined 
treatment until October; and the second picture 
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shows the increase in rarified and destroyed alveolar 
tissue during this period. The third picture shows 
the tooth under treatment with a diagnostic gold 
wire in situ. The fourth picture shows that the 
first attempt at root filling was a failure, the filling 
failing to pass through the end of the canal. This 
filling was removed; and the fifth picture shows the 
perfected root filling, which on account of the large 


opening in the end of the root, was forced through 
some distance. As long as the filling is non-irritable 
and absolutely aseptic, no harm can ensue from 
forcing through the end of the root even this large 
amount of gutta-percha. The last one of this 
series of pictures taken over three years after the 
operation, shows the rarified alveolar structure 
rapidly filling in with new alveolar structure. 





THE DENTAL ASPECT OF THE 
PYORRHCEA 


RELATION OF ENDAMCEBA TO 


ALVEOLARIS ' 


By WESTON A. PRICE, D.D.S., M.S., CLEVELAND, OHIO 


President of The Research Institute of the National Dental Association. 


T gives me great pleasure to bring to this 
Clinical Congress of Surgeons greetings 
from the National Dental Association 
and from its department of research, 

The Research Institute of the National 
Dental Association. I wish particularly to 
express, in behalf of both of those organiza- 
tions, their deep appreciation for the assist- 
ance given in the organizing of the latter by 
your presiding officer and president, Dr. 
Charles Mayo, and by Dr. George W. Crile, 
who is also on this platform, both of whom are 
officers in the Institute, and others of your 
members who are in the audience. Our 
dental profession desires to work in the closest 


possible coéperation with you on all these 
common and related problems. 

I find on my arrival here that my subject 
has been changed from ‘Cinematographic 
Film Studies, Showing the Movements of 
Mouth Organisms, Including Endamoebz,”’ 
as previously announced, to ‘‘The Dental 
Aspect of the Relation of Endamoebe to 
Pyorrhoea Alveolaris,’’ owing to the inability 
of your officers to provide for a motion 
picture machine to be used in this room, 
due to a conflicting city ordinance. I as- 
sure you that they have done all in their 
power to accomplish it. For your sakes I 
regret this since, by means of the motion 
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t Read before the Clinical Congress of Surgeons of North America, Boston, October 25-30, 1915. 
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picture studies of the infecting organisms of 
mouth lesions, we can learn much that can- 
not be presented in any other way. Many 
of the organisms of the mouth will not grow 
on artificial media and are readily recognized 
and studied by their living characteristics, 
including, in some instances, a changing 
motility. We would also have been able to 
show you both a normal end-artery and capil- 
lary circulation, and the same while changing, 
due to the introduction, intravenously, of a 
small quantity of pathogenic microérganisms 
which produced a mechanical embolic end- 
artery block with attending cessation of the 
capillary circulation surrounding it. This 
cannot be seen in slides, since the moving red 
blood-corpuscles are very distinctly seen as 
individuals in their rapid migrations through 
the capillaries and small blood-vessels. 

In discussing the subject assigned, we have 
to review what will probably prove to be one 
of the greatest disappointments that will 


have come to the dental and medical pro- 
fessions and humanity for sometime. There 
are many seemingly very strong arguments 
in support of the endameebic etiology of 
pyorrhoea, but there are probably twice as 
many seemingly as conclusive arguments 
against it. Owing to the briefness of the time 
available, I will only be able to summarize 
them both. A most remarkable and perhaps 
significant situation exists, in that while 
splendid authorities are found supporting 
each side, nearly all of those of distinction 
favoring the amoebic theory are bacteriol- 
ogists and pathologists whose extended ex- 
perience and training has been largely or 
entirely in other fields than the mouth, while 
of the experienced dental pathologists and 
bacteriologists, of which there are a great 
number, there are scarcely any who do not 
find after investigation that their judgment 
is against the deduction. For example, we 
have in this country an organization known as 
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the American Academy of Periodontologists, 
which is made up exclusively of specialists 
who are doing practically nothing else but 
studying and treating this disease, and at 
their meeting held just a month ago in Detroit 
it developed that all had been observing very 
critically, and but few, if any, cases of pyor- 
rhoea alveolaris could be reported as cured 
or controlled after having been treated with 
emetin when those cases were judged by the 
standards that long experience has thought 
to be “adequate, and by which exacting 
standards probably every person present 
could include as controlled if not cured many 
cases treated by other known efficient means. 
Experienced dental pathologists, however, 
greatly dislike to use that word ‘‘cured” and 
rarely do so. The use of the word is a bad 
sign. We have many skilled specialists who 
have been studying this disease intensively 
and almost exclusively for ten, twenty, and 
thirty years, and its special pathology is so 
well understood by them that the hastily made 
deductions of those without that experience 
reveal to them, in paragraph after paragraph, 
ample reason to account for the difference in 
conclusions. In view of the fact that a very 
great harm can be done by the expounding of 
a mistaken deduction, it is always a tragedy 
when the best established data is not used as 
a check. Many well established principles 
of dental pathology have been entirely over- 
looked in the theoretical explanation of the 
etiology of pyorrhcea alveolaris to provide for 
the réle of amceba. It is particularly to be 
regretted that boards of health have accepted 
as established a matter of so far reaching im- 
portance on so little evidence. 

Probably the strongest argument in favor 
of the endameebic etiology of pyorrhoea has 


been found in the fact that endamcebe are 
generally found in pyorrhoea pockets, when 
there is a profuse flow of pus and, since 
emetine is almost a specific for the so-called 
amoebic dysentery, emetin should cure pyor- 
theea. The clinical evidence gave some sup- 
port to this deduction since the administra- 
tion of emetin in many cases reduces the total 
quantity of pus flow and the relative number 
of endamcebe. This seems like a plausible 
deduction, particularly so if we measure 
pyorrhoea disease and its cure by the presence 
or non-presence of pus and especially in the 
absence of evidence to show that the bene- 
ficial effect of emetin is accounted for by its 
action on other organisms, directly or in- 
directly, or that endamoebe are not patho- 
genic. It is probable that at this point there 
has been the greatest difference in the view- 
point of the dental and medical students of 
the condition. The trained dental patholo- 
gist looks upon the presence of the pus or the 
reduction of its flow as quite incidental to the 
establishment of a cured condition. Our 
specialists have known for years of different 
methods for producing this change in the 
symptoms. 

In addition to the special studies that have 
been made by the Research Department of 
the National Dental Association to establish 
the rdle of amoeba and emetin, this depart- 
ment has also worked in coéperation with 
selected men in practically every state in the 
Union, and some from other countries. 
These men have furnished smears under uni- 
form direction and have provided data. 
This information establishes that amoebic in- 
fection was very universal at the time these 
slides were made; namely, in February and 
March of this year; that the use of emetin 
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locally and by injection in many cases tempo- 
rarily modified the pus flow. A few claim 
considerable improvement but from the 
standpoint of pathological repair, the condi- 
tions are not what we could recognize as a 
cure. A few made very extravagant claims 
after an exceedingly short use of the drug. 
While the name pyorrhcea alveolaris assumes 
the presence of macroscopic pus, many of the 
worst cases of pyorrhoea alveolaris have no 
visible pus, though they do show it micro- 
scopically. Our studies extending over more 
than one year of quite critical observation, 
indicate strongly that the demonstrable 
presence of endamoebe is not a constant fac- 
tor in Cleveland for certain typical cases. 
The number of this organism present in a 
given case, varies, through a wide range, at 
different periods. In general these organisms 
are much more prevalent in warm weather 
than in cold. Certain typical cases without 
much pus present were studied during 
November, December, and January, a year 
ago, and, although large numbers of slides 
were made, the organisms were not often 
found, nor were they in many mouths with- 
out pyorrheetic lesions. At certain periods 
in January and February, and with an in- 
creasing frequency toward spring, the en- 
damoeb appeared in these mouths and with 
the approach of warm weather were constant- 
ly present and also in a large percentage of 
patients who were free from pyorrheetic 
lesions. Some of these patients had emetin 
administered and, notwithstanding this fact, 
showed these protozoa in large numbers 
after the treatment, though they could not 
be demonstrated by the same or any used 
methods before the treatment. This was 
not because of the emetin but in spite of it. 
During this autumn the same condition of 
varying presence of the organisms in the same 
mouths has been found on certain days. 
At certain times practically all patients, 
whether suffering from pyorrhcea or not, may 
have the organism and a week later it may be 
absent in a majority of these mouths. It is 
very significant that the severity of the 
pyorrheetic lesion does not show any appre- 
ciable change in these same mouths, whether 
the organisms are present in abundance or so 


scarce that they are not found. We have 
kept a rather careful record of this condition 
and checked it against the mean temperature. 
At A and B in January (Fig. 4) the organisms 
were found in the motile state in pyorrhcetic 
lesions in which they could not be demon- 
strated on any other days during that month 
in those mouths. These patients were not ex- 
amined every day but two or three times a 
week. It will be noted that just prior to 
their appearance on January 4 and 5, there 
was a sudden rise in temperature from 20° to 
so I’. and a less extreme change preceded 
their presence at B on January 19 and 20. 
In each, February 1 to 3, 8 to 10, and 21 to 24 
they were again found in abundance in these 
same mouths but disappeared in the interims. 
During March and April the mean tempera- 
ture was quite constantly on the rise and 
they were found in these same mouths on 
every occasion examined. During April, 
May, and June they were found in almost 
every mouth of the small children, even those 
without traces of pyorrheetic lesions, as well 
as in adults without this disease, almost as 
universally as in mouths with pyorrhaa. 
During this late autumn they have disap- 
peared again from these same mouths so that 
very few people without pyorrhoea have the 
organisms demonstrable and in many of those 
with severe cases of pyorrhoea they frequently 
cannot be demonstrated. If endamcebee are 
the etiological cause of pyorrhoea, why does 
not the severity of the attack vary with their 
presence? It should be stated in this con- 
nection that careful observations have been 
made on all these cases to ascertain if the 
mouth flora varied at the same time the 
endamoebe did and it could not be seen that 
there was any variation in their numbers or 
variety. 

It seems to be certainly demonstrable that 
emetin has a definite beneficial effect on cer- 
tain cases of pyorrhoea, expressing itself not 
only in the lessening of the number of en- 
damoebe and total pus flow but also in the 
tone of the gingival tissues surrounding the 
pockets. There is, however, an additional 
improvement in these cases, which has not, 
so far as we know, been reported except by 
ourselves; namely, a lessening of the relative 
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number of microdrganisms in the pockets. 
This is not true of all cases and in those in 
which it does exist the effect is seen whether 
the emetin is injected directly into the 
pyorrhcea pockets, subcutaneously or intra- 
venously. It is not probable that this is due 
to a germicidal action of the emetin for the 
dilution is too great when injected elsewhere 
in the body. Its action is strongly suggested, 
however, by an immediate change in the 
phagocytes found in the contents of the 
pyorrhoea pocket, for these undoubtedly 
form one of nature’s chief defenses against 
the majority of the mouth microérganisms. 
We are not certain what the mechanism is, 
though it seems to be an increase in the sticki- 
ness or adhesive property of the surface of the 
phagocytes, for in these cases after the use of 
emetin they, the phagocytes, will be found to 
contain much larger numbers of microérgan- 
isms. We have this beautifully illustrated in 
motion pictures where the contents of the 
pyorrhoea pocket have been prepared with 
the same technique before and after treat- 
ment and the change both in the number of 
microdrganisms and phagocytosis is very 
marked. ‘This, however, becomes a strong 
argument against the endameebic etiology of 
pyorrhoea, since it has never been suggested 
that they are destroyed by a process of phago- 
cytosis and does account for the beneficial 
effect of emetin without assigning the result 
to its amoebicidal action. We believe that 
on this basis we will find that we are greatly 
indebted to Drs. Barrett and Smith for the 
suggestion of this drug, not so much because 
of its own beneficial effect and usefulness, as 
because of the confidence it should give us all 
to search further and find other specifics that 
will, in a similar or comparable manner, 
greatly benefit these cases. Indeed, there is 
strong evidence that such an agent will be 
found, if one has not already been found, in 
succinimid of mercury, for the introduction 
of which we are indebted to Drs. Wright and 
White. They claim practically too per cent 
“cures.” We have been making studies 
with this drug and, while we have not had the 
successes claimed by the gentlemen suggesting 
it, we believe it to be superior to emetin in a 
majority of cases. We find, however, that 


the criticisms that we have made in the be- 
ginning of this address, relative to the stan- 
dards by which pyorrhoea is declared to be 
“cured,” are applicable here, for the chief 
change in the lesion is the quantity of pus. 
Greater care must be taken in using the drug 
because of the susceptibility of many pa- 
tients and consequent danger of mercury 
poisoning, which shows itself probably more 
quickly in the structures with which we are 
dealing than in any other tissues of the body. 
Has it occurred to you why this is so? Is it 
not true that it is the practice of every man in 
this room to look at his patients’ gums when 
he suspects mercury or lead, etc., poisoning? 
Why do you do so? It is because of the 
abnormal susceptibility of these tissues to 
systemic irritation. The alvelus is, by its 
nature, being an end-organ, a transient tissue. 
It does not exist in either babyhood or old 
age, and, like the hair, the system tends to 
dispense with it at the approach of very early 
signs of decadence. 

Another argument against the amoebic 
etiology of pyorrhoea is found in the clinical 
picture which is familiar perhaps quite ex- 
clusively to those who are devoting themselves 
to an intensive study and clinical treatment 
of pyorrhoea alveolaris. It is variously 
spoken of as a bacteriamia or toxemia follow- 
ing the procedure of instrumentation for 
mechanically removing the deposits from 
about the necks of teeth and within pyorrhoca 
pockets. It not infrequently occurs that the 
reaction upon the patient will be so great that 
there will not only be great local soreness of 
all the teeth as a result of the procedure but a 
rise of temperature often accompanied with 
considerable prostration. This occasionally 
will put the patient in bed and will last for a 
day or two. It is not demonstrated what the 
mechanism of this reaction is. There is 
strong evidence, however, that the temporary 
disturbance of nature’s defense in the soft 
tissues permits of the entrance into the cir- 
culation and lymph stream of motile organ- 
isms. The endamoeba that is considered 
responsible for this lesion is designated as the 
endameeba gingivalis, Gros, by Drs. Barrett 
and Smith, or endamezba buccalis by Drs. 
Bass and Johns, probably the same organism. 
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Had we been able to use the motion pictures 
you would have seen readily that this organ- 
ism has a very slight power or tendency to 
project itself across the field. It throws out 
lobose pseudopods first in one direction and 
then in another, usually with the tendency to 
a rhythmic flow of the pseudopodic wave in 
consecutively circular order (see Fig. 1). 
Unlike the kartilusi variety (Fig. 2), which is 
the species of endamzba found in many cases 
of pyorrhoea, it seldom migrates longitudinal- 
ly. This latter species migrates quite rapidly 
and continuously in the same direction and 
could be conceived of as entering more freely 
into the tissues surrounding the pockets. 
An argument for the amoebic etiology has 
been that while other organisms may be the 
active cause, the endameceba buccalis, by its 
migration over the granulations, drags the 
infecting bacteria on to and into the tissues 
and thus effectually plants them. If we could 
see the various organisms in the pyorrhoea 
pocket in the motion pictures we would see 
that many of them can swim circles around 
the amoebe like butterflies playing around a 
turtle, and except for the non-motile varieties 
there seems little occasion to provide such 
a slow means of transportation. If we 
were to provide a rapid carrier for the micro- 
érganisms, we would find it in the ciliated 
protozoan shown in Fig. 3. 
found in a small per cent of the pyorrhoea 
pockets but it has migration speed probably 
one hundred times greater than even the 
kartilusi variety. It is about the size of a 
leukocyte, is a ciliated protozoan and tends 
to keep under the debris. The relative 
motility of these two species of endamceba 
and this ciliated protozoan can be seen in the 
illustrations. In the first two the motion 
pictures were taken at the rate of sixteen per 
second and only every seventh picture is 
shown here so that the change between one 
picture and the next, in Figs. 1 and 2, are at 
about one-half second intervals reading from 
left to right and from top downward. Figure 
2 shows clearly the successive sequence of 
pseudopodic action. The relative size as 
compared with an erythrocyte is shown by 
the dark objects just above the endamceba 
buccalis. In Fig. 2 of the kartulisi the 


This is only’ 


organism is seen to migrate about one-half 
its own length in a little over six seconds. 
Of course, these are pictures of living organ- 
isms, not of stained specimens. In Fig. 3 
the motion picture camera was run at the 
rate of twenty pictures per second and none 
were cut out so that the twelve pictures 
shown represent about one-half a second 
instead of six seconds as in Fig. 2. It will 
be observed that this ciliated protozoan has 
moved practically across the field in this half 
second. 

The progressive pathological stages of 
pyorrheetic lesions indicate very definitely 
that one of the most, if not the most, im- 
portant factors is inherent in the tissue itself. 
There is not time to discuss this at length 
but we will call your attention to one of these 
factors; namely, that these lesions progress, 
continually toward the apex of the root and 
but slightly laterally. It is difficult to 
account for this phenomenon as a purely in- 
fective process. Again this progressive de- 
struction can be started at will in practically 
any mouth by the placing of almost any 
possible irritant against the gingival tissue in 
such a position as to either displace it or 
hold bacterial masses in contact with it. If 
it were a simple infective process, why does 
not the placing of such an irritant, as suppose 
an impinging bridge making pressure on the 
alveolor side at a point distant from either 
of the supporting teeth, produce a typical 
lesion. It will produce an irritation of the 
mucous membrane from which there may 
even be a systemic invasion but there is not 
the progressive destruction of the alveolar 
bone, as develops when this irritant is placed 
in the same relation to the pericemental tissue. 
An important factor is, therefore, to be found 
in the structures immediately surrounding the 
roots of the teeth. This limitation will, of 
course, apply to all organisms that may be 
related to the lesion, unless they can be shown 
to have a specific liking for some element in 
the pericemental tissue. Black and other 
histologists have reported at length on the 
existence in the pericemental membrane of 
chains, strings and clusters of epithelial cells 
which run parallel with the long axis of the 
root and are possibly related to the formative 
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enamel organ. Black considers them normal 
to the location because they are always 
present in both man and the higher animals. 

We are strongly of the opinion that when 
the true etiology of pyorrhoea is understood it 
| will be found that some of the microérgan- 
‘isms of the mouth which do not grow on 
artificial media and which, consequently, are, 
as yet, slightly understood, will be found to 
play a much more important réle than do 
endamoebe. In fact we believe we have 
found one which we can readily recognize 
with the motion pictures, which refuses to 
grow in any artificial media that we have 
found that does not contain blood, preferably 
the blood from the patient from whom it was 
obtained, and is killed by blood of other pa- 
tients and of certain animals. The presence 
of the irritating substance, whether a deposit 
of tartar, an ill-fitting crown or filling, a mass 
of food or a mass of bacterial detritus, will 
be sufficient to call out from the tissue the 
elements of the blood stream necessary for 
developing their special and acquired appetite. 
The removal of the irritant immediately robs 
them of the intermediate means for providing 
this special food. There is indication that 
the progress of this disease toward the tooth 
apex is related to these chains or threads of 
epithelial cells which exist in the pericemental 
tissue. After they, with their symbionts, 
have destroyed the pericemental tissue open- 
ing up the minute alveoli or bone-cells of the 
alveolar bone, the latter become ideal fields 
for streptococcal infections, which are planted 
directly from the mouth. In these protected 
areas of varied oxygen tension, the various 
strains of streptococci are developed, which 
select out with great regularity certain tis- 
sues of the body which they reach through the 
blood stream and which they infect by em- 
bolic processes. We see no more reason based 
on the evidence already submitted for claim- 
ing that endamoebe are the chief etiological 
factors in pyorrhoea than for blaming it upon 


any one of several other mouth micro- 
érganisms which, like the endameeba buc- 
calis, will not grow on any artificial media 
that we yet know of and which organisms are 
as constantly present in the pyorrhoea pockets 
as are this protozoan. It is our belief that 
not until we know very much of these but little 
understood organisms will we have solved the 
problem as to what the real etiology of pyor- 
rhoea alveolaris is. 

In the meantime it seems to be our duty to 
withhold judgment and recognize that it has 
not been demonstrated that any one organ- 
ism is the chief etiological factor in pyorrhcea 
alveolaris. The evidence in favor of assign- 
ing it to endameeba gingivitis or buccalis is, 
we believe, entirely circumstantial. More 
definite evidence must be established before 
we can say that it is, or that it is not, the 
cause. Typical lesions can be artificially 
produced without its presence. If this 
should be accomplished with this organism as 
the chief agent, it will quite quickly establish 
it as an important factor. Drs. Barrett and 
Smith are of the opinion that the evidence 
does not justify the differentiations between 
the various varieties of endameoeba, including 
the hystolitica. The most certain phase of 
this pyorrhoea problem seems to be that more 
exhaustive research is imperatively demanded 
in the interests of humanity, who are paying 
and will continue to pay such a terrible price 
so long as our two professions remain in 
ignorance as to the true facts underlying its 
etiology, cure, and prevention. 
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INTESTINAL STASIS! 


By A. J. OCHSNER, M.D., LL.D., F.A.C.S., Carcaco 


VERY author of note from Hippo- 
crates to the present day, who has 
written a treatise on medicine, has 
insisted upon the importance of pre- 

venting an abnormal accumulation of excre- 
ment in the large intestine, both as a prophy- 
lactic against future, and as a cure for exist- 
ing, disease. Jn most instances these author- 
ities repeat this warning and give advice 
many times throughout their works in con- 
nection with the various diseases under con- 
sideration. Almost every author has some 
remedy or he outlines a method of com- 
bating this condition and recommends his 
remedy again and again. Many a practi- 
tioner of medicine who enjoys great renown 
in his own community or in wider circles, 
owes his renown largely to the fact that he 
provides in some way relief for his patients 
against this harmful condition. Many world- 
renowned watering places owe their fame very 
largely to the laxative qualities of the water. 

Every language and every dialect of the 
languages with which I am familiar, either 
by direct knowledge or by inquiry, has a 
number of proverbs in prose and in verse 
which impress upon the popular conscious- 
ness the fact that abnormal accumulation of 
excrement in the colon causes ill health. 

In many instances this fact is linked with 
other important facts to ensure emphasis, 
and even the economic side of the problem 
is brought into use, because a person may not 
fear ill health so much as he may fear the 
doctor’s bill which he is certain to incur in 
case he disregards this important hygienic 
precaution. This is illustrated by many 
proverbs, of which but one may be quoted. 
which is known to every German-speaking 
man, woman, and child. 

‘Den Kopf halt kalt, die Fuesse warm, 
Und iiberlade nie den Darm, 
Halt stets die Hinterstuere offen, 
Dann hat der Dokter nichts zu hoffen.”’ 

A very large percentage of the various 
proprietary remedies which have received 


popular approval, owe their continued use 
to the fact that they contain senna or some 
other equally reliable laxative. Since the 
introduction of liquid paraffine only a few 
years ago, millions of pints of this lubricant 
have been sold because this remedy will 
prevent, without causing distress, accumula- 
tions of excrement in the colon in a very 
large number of individuals. 

Twenty-five years ago, while serving in 
the capacity of chief assistant in the surgical 
clinic of Prof. Chas. T. Parkes, I observed 
the fact that in most cases in which the post- 
operative progress was unsatisfactory, one 
of the most constant conditions complained 
of was obstinate constipation. As a result 
of this observation, each one of the thirty- 
six thousand patients I have personally 
operated upon since that time, has received 
a laxative upon leaving the hospital, to be 
used in case of constipation. As a rule, these 
patients have also been given a diet calculated 
to favor digestion so as to produce normal 
evacuations of the bowels. 

It seems proper to speak at length upon 
these features, in order that we may not be 
accused of pretending to discuss a subject 
which is entirely new, in which there is an 
insufficient amount of clinical observation to 
warrant positive conclusions. 

It is true, however, that the more obstinate 
cases belonging to this group, have recently 
taken upon themselves importance from a 
surgical standpoint. Within the past few 
years this condition, under the name of 
“Intestinal Stasis,” was brought before the 
surgical world most forcibly by Sir Arbuth- 
not Lane, whose views have been fully sup- 
ported by no less famous a scientist than 
Metchnikofi. During this time, scores of 
papers have appeared covering every phase 
of the subject. Some of the most important 
ones of these are presented in abstracts in 
the references accompanying this paper. The 
etiology, pathology, differential diagnosis, 
and the study of the condition with the X- 


1 Read before the Clinical Congress of Surgeons of North America, Boston, October 25-30, rors. 
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ray, have all received a large amount of 
attention. The effect of this condition upon 
the function of almost every organ in the 
body has been discussed, and practically every 
pathological condition not due to some specific 
bacterial infection or some definite trauma- 
tism, has been attributed to intoxication 
caused by intestinal stasis, and this has been 
considered as an important predisposing 
cause for many of the pathological conditions 
the exciting causes of which are definitely 
known. 

On the other hand, the treatment of this 
condition has been viewed from almost every 
imaginable and imaginary angle from the 
radical excision of the colon to mechano, 
psycho, or hydro-therapy. Efficiency of sur- 
gical treatment has ranked in the expressed 
opinion of authors from the marvelous down 
to the statement that it is usually harmful 
and always useless. 

A sufficient period of time has now elapsed 
to justify definite opinions from those cli- 
nicians who make a careful study of new 
theories and forms of treatment before sup- 
porting or condemning them without regard 
to their high or low origin, and without being 
influenced by previously established views. 

Those clinicians who at first became in- 
terested in the surgical treatment of cases 
suffering from intestinal stasis, have had 
an abundance of this material to observe, 
because these patients know of other similar 
sufierers and refer these to the surgeons in 
whose service they have met many patients 
who have been treated for the same infirmity. 
Quite propitiously for the surgeon especially 
interested in this condition, the method of 
visualizing the exact form and position of the 
intestines has been introduced through the use 
of bismuth or barium suspension and the 
X-ray. 

This method has resulted in an endless 
number of errors because of faulty technique 
and lack of experience in translating the 
findings, but it has served as a most convinc- 
ing argument in causing the patient to sub- 
mit to operative treatment, and this in turn 
has made it possible for the surgeon to ac- 
cumulate clinical data which will be of great 
value in the future. 


Our personal experience in the Augustana 
Hospital extends over a period of five years 
since we first became interested in the 
writings of Lane. These cases will all be 
analyzed in a future paper which will con- 
tain a full discussion of immediate and late 
results. During the year ending December 
31, 1914, we operated upon thirty-six cases, 
with thirty-two recoveries and four deaths, 
giving a mortality of a little over eleven 
per cent. Al! of these cases were operated 
upon by my colleague, Dr. N. M. Percy, 
and myself. 

These cases represent less than ro per cent 
of all the cases which came under our care 
during this period, for the relief of intestinal 
stasis, and still the number operated upon 
contains some cases which should not have 
been treated surgically, as has been shown 
by their subsequent condition. This is true 
especially of a few neurotics who undoubtedly 
suffered as a result of intestinal stasis with 
marked auto-intoxication due to absorption 
of products of decomposition. All of these 
neurotic cases showed marked improvement 
after the operation. In a certain proportion, 
however, this seemed to last only until some 
unusual or unexpected circumstance upset 
the regularity of the digestive process, when 
they seemed to glory in the consciousness 
that they were again enjoying a type of ill 
health which they could attribute to the 
abnormal condition of the intestinal tract. 
These patients seem to take especial pleasure 
in the fact that they are again miserable. 
In some of this class of cases we have per- 
formed a second or third operation, but only 
rarely with the result of obtaining permanent 
relief. 

Occasionally a case that obtained relief 
after several operations was suddenly over- 
taken with fear that his life would be short- 
ened because an important portion of his 
alimentary canal was not contributing any- 
thing to the digestion of the food he con- 
sumed. In one instance, the patient begged 
to have the condition restored to the original, 
so that he might again make physiological 
use of his entire colon. 

In a few cases of short circuiting there was 
a filling up of the descending, the transverse, 
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and even the ascending colon, and the czecum 
with fecal matter following the ileosigmoidos- 
tomy. In order to prevent this in cases in 
which the walls of the gut seemed to show so 
little vigor as to make it likely that this com- 
plication would result in filling up the un- 
used portion of the colon, we have made a 
provision for relieving this in case it should 
occur, by a very safe and simple device, 
similar to that described by Francis Reder,! 

The portion of the ileum which remains 
attached to the caecum when the intestine is 
severed for the purpose of making an ileosig- 
moidostomy, is brought out through an open- 
ing in the abdominal wall directly in front of 
the cecum through a muscle-splitting in- 
cision and sutured in this place so as to pro- 
ject for a distance of about one cm. Then 
the usual ileosigmoidostomy is made by an 
end-to-side operation in order to prevent 
annoyance from the presence of the blind 
end which one has to deal with if one closes 
the free end of the ileum and makes a side- 
to-side operation. 

In case any fecal material accumulates 
in any part of the unused portion of the colon, 
this can be removed very readily by inserting 
a large catheter into the cecum through the 
stump of the ileum and flushing the intestine 
freely with soap suds or with normal salt 
solution or a quantity of oil or glycerine; 
or the oil may be introduced first and this 
may be followed an hour later by flushing. 
It seems wise to make use of this method in 
all cases in which the operation is performed 
notwithstanding the presence of markedly 
neurotic tendencies. 

Regarding the etiology of intestinal stasis 
much has been written, some of which has 
been generally accepted, especially in regard 
to bands causing obstruction in the vicinity 
of the ileocecal valve. 

There can be no doubt but that mechanical 
obstruction due to bands or constrictions 
can cause intestinal stasis. The same is 
true of pressure from uterine or ovarian tu- 
mors, or as a result of congenital or acquired 
anomalies of the colon, such as have been 
described by Wilms, Babcock, and others. 

The general downward displacement, en- 

1 Surg., Gynec. & Obst., 1914, xix, 96. 


teroptosis, of the intra-abdominal organs 
and especially the transverse colon, is fre- 
quently found in patients suffering from intes- 
tinal stasis. In these cases, however, our 
experience seems to indicate that the enterop- 
tosis is caused primarily by gaseous disten- 
tion of the intestines which has stretched 
their peritoneal supports to such an extent 
that they cannot be restoted to normal. 
This same overdistention of the intestines 
seems to have weakened the circular muscles 
so greatly that their vigor in forcing the in- 
testinal contents forward has been markedly 
reduced. In this way we have a weakened 
mechanism for overcoming the stasis on the 
one hand, while the lengthened mesenteric 
support prevents the intestine from having 
a substantial support against which it can 
contract. 

We have found this condition in patients 
who had suffered severely from digestive 
disturbances during infancy with severe 
gaseous distention of the intestines. We 
have also found it in many patients who had 
suffered from gaseous distention during at- 
tacks of typhoid fever or appendicitis or 
puerperal infection. 

With the elimination of these conditions 
through more careful feeding of infants, 
through prevention of typhoid fever by 
vaccination, and by the drinking of water 
that has not been contaminated with sewage, 
and through prophylactic elimination of 
peritonitis from other causes, a large class 
of cases of intestinal stasis will undoubtedly 
be prevented in the future. 

Sir Arbuthnot Lane? says in the last 
edition of his book: “ Doubtless at no distant 
time many of the toxic conditions that arise 
in consequence of stasis may be met with by 
some means other than operative.” 

It seems as though not only the toxic con- 
ditions, but that the cause of these conditions 
should be met by proper prophylaxis before 
the support of the intestines and the muscular 
structures have been permanently injured. 
It would consequently seem proper to credit 
the pediatrician and the general practitioner 
with the elimination of a great part of suffer- 


2 oy Operative Treatment of Chronic Intestinal Stasis, third edition, 
page 63. 
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ing from this cause in the future, because of 
the constant attention our colleagues in this 
special branch of practice are giving to in- 
fant feeding. 

Dr. Chester C. Waller,! has pointed out 
the fact that in a considerable number of 
children suffering from severe gaseous dis- 
tention of the intestines, the patient is affect- 
ed with subacute appendicitis, and that the 
removal of the diseased appendix will be 
followed by relief from the gaseous disten- 
tion. No doubt, in many cases, the ad- 
hesions which result from the long-continued 
presence of subacute appendicitis cause a 
certain amount of mechanical obstruction 
which will increase the stasis caused by the 
weakened condition of the circular muscles 
of the intestine. We can consequently give 
surgical aid in this class of cases in infants 
and children, which will have much value 
from the standpoint of prophylaxis. 

There can be no doubt but that the sur- 
gical relief of demonstrable mechanical ob- 
struction causing stasis will in many instances 
give complete or almost complete relief, the 
result depending upon the degree to which the 
stasis is due to a removable mechanical ob- 
struction. In a very large proportion of 
cases, however, the cause is not single, and 
for this reason one should look for only 
partial relief following surgical treatment. 
Lane has recently advised the removal of not 
only the entire colon down to the sigmoid 
flexure, but also a portion of the lower end 
of the ileum, because it is this portion which is 
frequently unable to force its contents into 
the rectum, and he seems to have demonstrat- 
ed that these patients do not suffer from the 
loss of this part of the ileum. ‘This theory 
is borne out by many experiments by Flint 
and others, as well as by observations in 
patients in whom more than 200 cm. of small 
intestine had to be removed for various rea- 
sons. It seems that the ileum is much more 
likely to be defective in its ability to force 
its contents downward than is the jejunum, 
probably because it is so much more likely 
to have suffered from gaseous overdistention. 

Selection of cases for surgical treatment. 
Ordinarily it seems wise to eliminate all 


1Surg., Gynec. & Obst., 1915, xxi, 950. 


neurotic patients whose nervous condition 
cannot be traced directly to intoxication 
caused by intestinal stasis. As only a very 
small proportion of all cases suffering from 
neurotic conditions have developed their 
neurosis as a result of auto-intoxication due 
to intestinal stasis, it is best not to treat 
any of these surgically unless there are other 
conclusive symptoms which make it fairly 
certain that the case under consideration is 
undoubtedly suffering from a neurosis which 
is secondary to intoxication caused by in- 
testinal stasis, inasmuch as all other neurotics 
are usually very much worse a short time 
after they have submitted to surgical treat- 
ment than they were before. As a conse- 
quence they are not only harmed individually, 
but they help to discredit surgical treatment. 

Contra-indication lo surgical treatment. The 
class of neurotics whose nervous condition has 
not been caused by intoxication due to in- 
testinal stasis, should come first among the 
patients in whom surgical treatment for 
existing intestinal stasis is contra-indicated, 
because they form a very large portion of 
cases applying for operative treatment. 
Many of them have already had their normal 
ovaries removed; they have had their round 
ligaments shortened, their kidneys suspended, 
and their rectal mucous folds severed. Ap- 
pendectomy, and in some cases of late, chole- 
cystectomy have been performed; gastro- 
enterostomy has been made and sometimes 
the intestine has again been severed from 
the stomach for the purpose of relieving 
conditions supposed to have been brought 
about by the gastro-enterostomy. Eye- 
strain has been relieved by the use of prisms 
and tenotomy, the nasal mucous membrane 
has been carefully cauterized, and a sub- 
mucous operation has been performed for the 
relief of deflected nasal septum. In fairly 
old patients, other operations may have been 
performed, or some of those enumerated above 
may have been repeated. In short, there is a 
class of patients who insist upon having 
every new method of treatment tried, and 
they are quite certain to hear about this form 
of treatment as new and effective, and unless 
the surgeon who operates for the relief of 
intestinal stasis observes great care, he will 
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experience much disappointment after opera- 
ting upon this type of individual. 

Aside from this group of patients, opera- 
tive treatment is contra-indicated in all 
instances where careful and long-continued 
hygienic, dietetic, and medicinal treatment 
results in physiological relief. The propor- 
tion of cases in whom diet, exercise, massage, 
freedom from mental and nervous strain, and 
regular habits regarding the time of evacuat- 
ing the bowels, will result in permanent 
relief, provided attention is constantly given 
to all of these details, is so great that only a 
very small percentage of patients suffering 
from intestinal stasis will remain who need 
to be considered from the surgical standpoint. 

Surgical patients then are those in whom 
there is a possibility of overcoming intestinal 
stasis by removing the cause of obstruction 
existing in the form of tumors pressing upon 
the intestine, the correction of uterine dis- 
placement compressing the rectum, obstruc- 
tion due to bands of adhesions, or marked 
kinking of intestines, of strictures due to 
cicatrical contraction following ulcer of the 
intestine, of annular carcinoma of the intes- 
tines and occasionally of large papillomata, 
fibromata, or lipomata projecting into the 
intestine. 

How can we determine in the first place 
the existence of intestinal stasis, and in the 
second place, the location and character of 
the obstruction? 


SYMPTOMS OF INTOXICATION DUE TO INTES- 
TINAL STASIS 

1. Constipation. The most constant symp- 
tom is, of course, the persistant constipation 
which may however, be interrupted at times 
by diarrhoea caused directly by the irritation 
in the colon as a result of the accumulation of 
hardened faces, or from indiscretion in diet, 
or the use of medicines. In these cases, 
however, the evacuations do not remove the 
hardened fecal accumulations in the colon, 
but pass by these on the way from the small 
intestine. This condition is always late in 
its appearance after constipation has existed 
for a considerable period of time, because the 
diarrhoea of this type is due to irritation of 
the mucous lining of the intestine, and is 


consequently related to the stasis only in a 
secondary manner. 

2. Malnutrition. Patients who are suffer- 
ing from chronic intestinal stasis are badly 
nourished, because the condition reduces 
the appetite and thus the amount of food 
ingested, and because it impairs the digestion, 
and consequently the patient does not ob- 
tain the normal amount of benefit from the 
food taken. 

3. Skin changes. The complexion of pa- 
tients suffering from intestinal stasis loses 
its clearness, the skin becomes yellow with 
brown spots, dark areas appear beneath the 
eyes, and there is pigmentation of the skin 
in the axilla, the groins and other flexures. 

4. Impaired circulation. In most instances 
the circulation is impaired, as is manifested 
by the presence of cold hands and feet, and 
the presence of a cyanotic condition of the 
skin. ‘The patients are short of breath upon 
attempting severe muscular exercise or upon 
mounting stairs. 

5. Impaired muscular strength. ‘These pa- 
tients complain of weakness and inability 
to perform their accustomed amount of 
physical work. They become exhausted 
easily and do not recuperate quickly upon 
taking rest. 

6. Impaired resistance. Intercurrent dis- 
eases are borne badly by these patients, as 
their normal resistance seems to be greatly 
below par. 

7. Effect upon the nervous system. ‘These 
patients are greatly depressed nervously. 
They may develop melancholia or hysteria. 
It is, of course, important to determine which 
has been the primary condition in these cases. 

Many neurotics develop intestinal stasis 
as a secondary condition, their neurotic con- 
dition having some other foundation. The 
intoxication resulting from the intestinal 
stasis increases the unfavorable symptoms 
in these cases and treatment for relief of 
intestinal stasis usually improves their gen- 
eral condition. However, unless this intoxi- 
cation is the sole cause, they soon become 
worse again and quite commonly, considerably 
worse than they were before the treatment 
was begun, especially if this treatment has 
been surgical in character. 
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One is, however, quite as likely to make the 
mistake of rejecting patients in this class who 
are curable by surgical treatment as to oper- 
ate upon those whose condition will be made 
worse, even though one exercises great care 
in making a differential diagnosis. 

Lane and many of his disciples give many 
other symptoms, and some of these have 
attributed practically every possible symptom 
to toxemia caused by intestinal stasis. No 
doubt this toxemia has a harmful effect 
upon the physiologic functions of every organ 
of the body, and by placing great weight 
upon this item, one can read its influence 
into the history of almost every patient. 
Just as the dietician or the climatologist can 
find causal relations between disease of every 
form and the subject of his especial interest, 
so can the practitioner who is an enthusiast 
in the study of intestinal stasis, apply his 
fad, notwithstanding the exaggerated impor- 
tance placed upon this condition by these 
specialists. However, there is undoubtedly 
enough in this subject that is of real practical 
value to deserve the careful attention of every 
clinician. 

BACTERIAL STUDY 

Nathan Mutch! has made extensive studies 
concerning the bacterial activity in the 
alimentary tract in connection with intestinal 
stasis, as a result of which he has formulated 
twenty-three conclusions which seem worthy 
of the attention of those interested in this 
subject, but our limited space will not permit 
their discussion in the present paper. 

It seems proper, however, to express the 
opinion that undoubtedly the conditions 
present in patients suffering from intestinal 
stasis favor the development of an enormous 
increase in the bacterial flora of the alimen- 
tary canal, and that this occurs with harmful 
effect on the patient’s health, but it does 
not seem likely that a study of these bacteria 
can assist materially in determining the form 
of treatment indicated in the individual case. 

X-ray examination. There are so many 
opportunities for error in the study of pa- 
tients for the purpose of determining the 
presence of intestinal stasis by means of the 
X-ray, that nothing short of a long-continued 

1 Brit. J. Surg., xi, No. 8. 
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actual observation with subsequent inspec- 
tion of conditions found during operation 
can justify an opinion based upon X-ray 
examinations, and then only in conjunction 
with a careful study of the history and a 
thorough physical examination of the patient. 

Without these precautions, the X-ray 
findings are certain to be misleading, as has 
been demonstrated innumerable times when 
plates were made by the X-ray specialist 
and read by the clinician. 

The clinician should first become thorough- 
ly familiar with the many variations in the 
normal subject, and he should then study cases 
in whom he has made a diagnosis of intestinal 
stasis as a result of a study of the history and 
a careful physical examination. Then he 
should compare his findings with those deter- 
mined during the subsequent operation and 
from these observations he should develop 
his personal judgment of values of X-ray 
appearances both on the fluoroscope screen 
and on plates. 

As a guide for normal conditions, the state- 
ment of Alfred C. Jordan,? seems entirely 
satisfactory if his method is closely adhered 
to. 

Method recommended by Jordan, quoted verbatim: 

The method which has afforded me the most 
trustworthy information in demonstrating the 
existence of chronic intestinal stasis, is the adminis- 
tration of an emulsion of four ounces of carbonate 
of bismuth and an ounce and a half of sugar-of- 
milk in a tumbler of water about an hour after an 
ordinary breakfast. No aperient or enema should 
be used for two days previous to, or during, the 
investigation. All meals should be taken as usual. 

Posture. The patient is upright while taking 
the bismuth; then he is examined on the couch. 

The normal sulject. In a normal case the bis- 
muth passes rapidly through the oesophagus into 
the stomach, when regular peristaltic waves are 
seen, and small portions of the bismuth may enter 
the duodenum. The result of the introduction 
of the bismuth is that in the erect posture the greater 
curvature falls about one inch below the level of 
the umbilicus. 

Examining the patient on the couch, regular 
peristaltic waves move along both curvature to 
the pylorus, and bismuth enters the duodenum and 
passes through the four parts of the duodenum as 
the result of a normal duodenal peristaltic wave, 
and enters the jejunum. The duodenojejunal 
junction is rounded offering no obstruction to the 
course of the bismuth. The second part of the 


2 Third Edition of Lane’s Monograph, p. 100 
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Fig. 1. Fig. 2. Fig. 3. 


Fig. 1. Case 1, so-called anatomic position of colon. 
Plate shows hepatic and splenic flexures high; ascending, 
descending, and transverse colons in the theoretic proper 
position and of moderate caliber; haustral contractions well 
marked. 

Fig. 2. Same patient as in Fig. 1, twenty minutes 
after hypodermatic injection of 1/50 atropine sulphate. 
Note the low position of hepatic flexure, tortuosity of 
transverse and descending colons with apparent redundant 


duodenum measures 234 in. to 3'4in. It is usually 
impossible to obtain a skiagram of the normal 
duodenum, for with an ordinary time exposure the 
bismuth may be seen to leave the duodenum after 
afew seconds. If an instantaneous method be used 
but a portion of the (normal) duodenum is shown, 
for only a part of it contains bismuth at any par- 
ticular moment. 

By the end of two or three hours the whole of the 
bismuth has left the stomach, being seen widely 
scattered through the small intestine, but especially 
in the lower coils of the ileum above the pelvic brim. 

After three and a half to four hours bismuth has 
begun to enter the caecum. 

After five or six hours there is no longer any 
bismuth in the small intestine, the whole of it 
occupying the caecum and ascending colon. 

At the end of eight to twelve hours some bis- 
muth has reached the splenic flexure. 

After twenty-four hours the bismuth is dis- 
tributed through all parts of the large intestines, 
some having reached the rectum or having been 
evacuated. 

At the end of forty-eight hours the whole of 
the bismuth has been evacuated. 


It should be stated that in many normal 
patients small portions of bismuth may be 
noticed frequently in the colon for a longer 
time than forty-eight hours, but the greater 
portion will have been evacuated by this time. 


sigmoid and slight incompetency of the ileocecal valve. 
Splenic flexure still high. 

Fig. 3. Case 2, so-called anatomic position of colon 
with chronic constipation. Plate shows (before and after 
atropine): Jleocecal valve competent, moderate dilata- 
tion of ascending colon, slight right-sided V-dip to trans- 
verse colon, splenic flexure high; normal sized descending 
colon; slight dilatation of sigmoid. Entire colon shows 
haustral contractions of moderate strength. 


We have selected sixteen X-ray plates, 
taken from cases which were as nearly typical 
as possible, to illustrate the position, size, 
and general appearance of the colon when 
filled with bismuth or barium in suspension. 
It is perfectly clear that each one of these 
illustrations has a definite meaning when 
considered in connection with the history 
of the patient under consideration, but it 
is equally clear that without this history no 
one could place great value upon any of 
these. 

It is, of course, quite different in cases in 
which the plates demonstrate the presence 
of a stricture, an enormous dilatation, a sharp 
kink, or the presence of a tumor causing the 
obstruction. To the lay mind, any one of 
these plates would serve as an argument 
which would induce him to submit to almost 
any operation, and unfortunately many sur- 
geons have been the victims of a form of 
autosuggestion induced by the apparent 
evidence contained in such plates, and as a 
result of this influence many useless and 
many harmful operations have been _per- 
formed upon the colon. 
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Fig. 4. Fig. 5. Fig. 6. 


Fig. 4. Case 3, so-called anatomic position of colon 
with chronic diarrhoea. Plate shows incompetent ileocecal 
valve, slight dilatation of ascending colon, right-sided 
V-dip to transverse colon, which is in good position, 
spasticity of descending colon, with apparent redundancy 
of pelvic colon (‘partial puddling’’). 

Fig. 5. Case 4, atypic position of colon with normal 
stools. Plate shows (after atropine) competent ileocacal 


SO-CALLED ANATOMIC POSITION OF COLON 

CASE 1. Barton, male, 17 (Fig. 1). Previous 
infectious diseases: measles and _ scarlet fever. 
Bowel movements: regular, daily, never uses 
cathartics. 

Diagnosis: Diabetes insipidus. 

Figure 1 shows the hepatic and splenic flexures 
high, ascending, descending, and transverse colons 
in the theoretic proper position and of moderate 
caliber. 

Figure 2. Same patient as Fig. 1, twenty minutes 
after hypodermatic injection of 1/50 atropine 
sulphate. 

The plate shows the low position of hepatic 
flexure, tortuosity of transverse and descending 
colons with apparent redundant sigmoid and slight 
incompetency of the ileocecal valve. The splenic 
flexure is still high. 


SO-CALLED ANATOMIC POSITION OF COLON WITH 
CHRONIC CONSTIPATION 

CasE 2. Male, age 44. Complaint: constipa- 
tion five days if medicine not taken. Uses four 
pills nightly. Pyorrhoea alveolaris; epulis left cheek; 
high blood pressure; myocardial hypertrophy; 
abdominal tenderness lacking. 

Figure 3 shows before and after atropine, 
ileocecal valve competent, moderate dilatation of 
ascending colon, slight right-sided V-dip to trans- 
verse colon, splenic flexure high; normal sized 
descending colon; slight dilatation of sigmoid; 
entire colon shows contractions of moderate 
strength, 


valve, long spastic ascending colon with apparent sharp 
V-dip transverse colon from hepatic flexure, normal size, 
transverse colon narrow, spastic descending and pelvic 
colons. 

Fig. 6. Case 5, atypic position of colon with chronic 
constipation. Plate shows (after atropine) competent 
ileoceecal valve, tortuosity of transverse colon, spasticity 
of descending colon, redundancy of sigmoid. 


SO-CALLED ANATOMIC POSITION OF COLON WITH 
CHRONIC DIARRH@A 

CasE 3. Male, age 52. Complaint: chronic 
diarrhoea and ‘“‘dyspepsia.” Typhoid at 44. Per- 
sistant morning diarrhoea for twenty-five years, 
with gassy distention of the abdomen; weakness, 
loss of appetite, headaches, clammy cold hands and 
feet, weight loss, sallow skin, and ‘‘thumping of 
heart.” 

Findings. Secondary anemia. Trace of al- 
bumin in urine. Low blood pressure. Achylia 
gastrica. Mushy stools, with enormous numbers 
of flagellate protozoa, yeasts, torula, acid-fast 
rods, spirilla, and phosphate of ammonia crystals. 

Figure 4 shows incompetent ileocecal valve, 
slight dilatation of ascending colon, right-sided 
V-dip to transverse colon, which is in good posi- 
tion; spasticity of descending colon with appar- 
ent redundancy of pelvic colon (‘partial pud- 
dling’’). 


ATYPIC POSITION OF COLON WITH NORMAL STOOLS 

CasE 4. Male, age 46. Old history of tonsils, 
sore mouth, bad breath, coated tongue, frequent 
urination (due to enlarged prostate). 

Clinically. Hyperacidity. Cystitis. Enlarged 
prostate. Secondary anemia. Weakness and 
headaches. 

Figure 5 shows after atropine, competent ileo- 
cecal valve, long spastic ascending colon with ap- 
parent sharp V-dip of transverse colon from hepatic 
flexure. Normal sized transverse colon; narrow 
spastic descending and pelvic colons. 
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Fig. 7. Fig. 8. Fig. 9. 


Fig. 7. Case 6, atypic position of colon with chronic 
diarrhoea. Plate shows incompetent ileocecal valve, 
dilated appendix and ascending colon, convoluted spastic 
transverse and descending colons, redundancy and dilata- 
tion of the sigmoid and rectum. 

Fig. 8. Case 7, redundancy of pelvic colon with normal 
stools. Plate shows (after atropine) competent ileocecal 
valve, spastic low ascending colon and cecum, irregular 
and “spastic” transverse colon, wide splenic flexure, 


ATYPIC POSITION OF THE COLON WITH CHRONIC 
CONSTIPATION 

CasE 5. Male, age 44. Typhoid twenty-five 
years ago. Few years afterwards had_ beginning 
of obstinate constipation. Can’t get bowels to 
move without enemata and compound cathartic 
pills. Then has diarrhoea stools for several days. 
No abnormal pain; appetite poor; weight constant; 
tires easily on exertion; moderate drinker of spirits. 

Examination. Ruddy, full blooded, nervous 
type; overnourished. No abdominal tenderness; 
gastric secretions normal; stool, dry hard. No 
mucus. 

Figure 6 shows, after atropine, competent ileo- 
cecal valve; tortuosity of transverse colon; spasti- 
city of descending colon; redundancy of sigmoid. 


ATYPIC POSITION OF COLON WITH CHRONIC DIAR- 
RHG@A 

CasE 6. Female, age 60. Tonsillitis all life. 
Well otherwise, except for years of chronic diarrhea. 
Has six to eight stools daily, associated with faint- 
ing spells. Vague distress about precordia; dyspep- 
sia; gassy abdomen; cold extremities; weakness; 
headaches and nausea. 

Examination. Weary, tired, nervous, sallow 
type. Secondary anemia (Hemoglobin 60 per 
cent). Enlarged thyroid. Myocardial weakness; 
low blood pressure. Tenderness in right lower 
quadrant and over gall-bladder; hemorrhoids. 

Figure 7 shows, incompetent ileocecal valve; 
dilated appendix and ascending colon; convoluted, 


spastic descending colon, great redundancy with partial 
spasticity of sigmoid and rectum. 

Fig. 9. Case 8, redundancy of pelvic colon with chronic 
constipation. Plate shows (after atropine) competent 
ileoceecal valve; slightly dilated caecum and ascending 
colon; “twist” of junction of hepatic flexure and trans- 
verse colon, somewhat dilated and very spastic transverse 
and descending colons, marked redundancy of pelvic 
colon. 


spastic, transverse and descending colons; redun- 
dancy and dilatation of the sigmoid and rectum. 


REDUNDANCE OF PELVIC COLON WITH NORMAL STOOLS 

Case 7. Male, age 46. Chronic mastoiditis. 
No complaints otherwise. 

Figure 8 shows competent ileocecal valve; spastic, 
low ascending colon and cecum; irregular and spas- 
tic transverse colon; wide splenic flexure spastic 
descending colon; great redundancy with partial 
spasticity of sigmoid and rectum. 


REDUNDANCY OF PELVIC COLON WITH CHRONIC 
CONSTIPATION 

CasE 8. Male, age 54. Comes for chronic 
constipation and epulis of left lower jaw. Constipa- 
tion nearly all life (34 years). Takes three pills 
at bed-time or bowels would “‘never move.” 

Examination. FEpulis on left lower jaw; pyor- 
rhoea alveolaris; teeth very poor; skin pale, not sallow; 
anemia, secondary; heart — myocardial hyper- 
tension; arteriosclerosis. 

Figure 9 shows, competent ileocecal valve; 
slightly dilated cacum and ascending colon; “twist” 
at junction of hepatic flexure and transverse colon; 
somewhat dilated and very spastic transverse and de- 
scending colons; marked redundancy of pelvic colon. 
REDUNDANCY OF PELVIC COLON WITH CHRONIC 

DIARRH@A 

Case 9. Male, age 62. Complaint: chronic 

diarrhoea (10 years), weight loss; anaemia; weakness; 
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Fig. 10. 
Fig. 10. Case 9, redundancy of pelvic colon with chronic 
diarrhoea. Plate shows (after atropine) competent ileo- 


cecal valve, gassy ascending colon, dilatation of hepatic 
flexure, spastic transverse colon, dilatation of descending 
colon, great redundancy and moderate dilatation of the 
pelvic colon (sigmoid and rectum). 

Fig. 11. Case 1o, general dilatation of colon with 
normal stools. Plate shows (after atropine) competent 


headaches; dizziness; shortness of breath; coldness 
and numbness of hands and feet. 

Examination. Dry, sallow, wrinkled skin; de- 
cayed teeth; pyorrhoea alveolaris; arteriosclerosis with 
hypertension, left heart; enlarged prostate; achylia 
gastrica; stool contained great numbers of entamoe- 
be hystolytica yeasts, acid-fast rods and _ spirilla. 

Figure to shows competent ileocewcal valve; 
gassy ascending colon; dilatation of hepatic flexure, 
spastic transverse colon; dilatation of descending 
colon; great redundancy and moderate dilatation 
of the pelvic colon (sigmoid and rectum). 

GENERAL DILATATION OF COLON 
STOOLS 


WITH NORMAL 

CasE 10. Male, age 44. ‘Tonsillitis, with rheu- 
matoid swelling of joints of right hand and 
wrist, together with axillary lymphangitis. Marked 
pyorrhoea alveolaris, with many decayed teeth. 

Figure 11 shows competent ileocawcal valve; 
dilated ascending colon; tortuous dilated trans- 
verse colon; moderate dilatation of descending 
colon and sigmoid; redundant sigmoid. 


DILATATION OF ALL PARTS OF COLON WITH CHRONIC 
CONSTIPATION 

CasE 11. Female, age 27. Comes for too pounds 
weight loss in one year; weakness; headaches; 
chronic constipation (eight years); and dyspepsia 
associated with pain of colicky character below left 
costal arch. 

Examination. Undernourished, neurotic female, 
brunette, sallow skin (during past five years). 


INTESTINAL 
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Fig. 12. 


ileocecal valve, dilated ascending colon, tortuous dilated 
transverse colon, moderate dilatation of descending colon 
and sigmoid, redundant sigmoid. 

Fig. 12. Case 11, dilatation of all parts of the colon 
with chronic constipation. Plate shows incompetent 
ileocecal valve, dilated ascending colon, tortuous partly 
dilated transverse colon, dilated and partly spastic descend- 
ing colon and dilated, redundant sigmoid. 


Infected tonsils; simple hypertension of thyroid 
gland; myocardial weakness; abdominal tenderness 
over gall-bladder. Gastric mobility normal. Free 
hydrochloric acid, 46. Stools pasty and contain 
enormous numbers of cercomona hominis together 
with many yeasts, ammonia crystals, mobile rods 
and spirille. 

Figure 12 shows incompetent ileocecal valve; 
dilated ascending colon; tortuous, partly dilated 
transverse colon; dilated and_ partly spastic 
descending colon and dilated, redundant sigmoid. 


DILATATION OF ALL OF COLON WITH CHRONIC DIAR- 


RHA 
CasE 12. Male, age 24. Comes for chronic 
diarrhoea, twenty-five pounds weight loss (18 
months) weakness, pallor, and headaches. 
Examination. Pale, undernourished. Thyroid 


enlargement. Flabby heart muscles with low blood 
pressure. Secondary anemia. Gastric mobility 
normal. Free hydrochloric acid 18. Stools contain 
great numbers of entamocbe histolytica, yeasts, 
acid-fast rods, cocci, ammonia crystals, and spirilla. 
Figure 13 shows markedly incompetent ileocecal 
valve. Dilated ileum; great dilatation of ascending 
and part of transverse and descending colons; 
redundant sigmoid. 
INCOMPETENT ILEOCAHCAL VALVE 
STOOLS 
CASE 13. Female, age 40. Comes for headaches, 
hyperacid stomach, and weight loss (old pulmonary 
tuberculosis). 


WITH NORMAL 
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Fig. 13. Fig. 


Fig. 13. Case 12, dilatation of all of colon with 
chronic diarrhoea. Plate shows incompetent ileocacal 
valve, dilated ileum, great dilatation of ascending and 
part of transverse and descending colons, redundant 
sigmoid. 

Fig. 14. Case 13, incompetent ileocewcal valve with 
normal stools. Plate shows stomach in systole, markedly 
incompetent ileocwcal valve with dilated terminal ileum, 


Figure 14 shows stomach drawn in systole. 
Markedly incompetent ileocecal valve with dilated 
terminal ileum; gassy dilatation of ascending colon; 
partly dilated and partly spastic transverse colon; 
the descending colon is spastic and the sigmoid is 
redundant and dilated. 





Fig. 16. Case 15, incompetent ileocecal valve with 
chronic diarrhoea. Plate shows markedly incompetent 
ileocecal valve, dilated ileum, marked dilatation of ascend- 
ing and part of transverse colon, “twist” at splenic flexure, 
dilated and redundant pelvic colon. 


14. Fig. 15. 

gassy dilatation of ascending colon, partly dilated and 
partly spastic transverse colon, spastic descending colon 
with redundant and dilated sigmoid. 

Fig. 15. Case 14, incompetent ileocecal valve with 
chronic constipation. Plate shows markedly incompetent 
ileocecal valve, dilatation of terminal ileum, dilatation of 
ascending colon, spastic transverse and descending colons, 
redundant sigmoid. 


INCOMPETENT ILEOCAHCAL VALVE WITH CHRONIC 
CONSTIPATION 

Case 14. Female, 37. Constipated for fifteen 
years. Eight years ago appendectomy and removal 
of right ovary and tube. The patient came for 
treatment on account of a weight loss, head- 
aches, nervousness, and dyspepsia of gall-bladder 
type. 

txamination. Florid type. Nervous and fairly 
well nourished. Old tonsillitis. Thyroid moderate- 
ly enlarged. Abdomen moderately distended with 
tenderness over gall-bladder region. Stomach mo- 
bility normal. Free hydrochloric acid 42. Stool, 
pasty and firm scyballe. 

Figure 15 shows markedly incompetent ileocecal 
valve: dilatation of terminal ileum; dilatation of 
ascending colon; spastic transverse and descending 
colon; redundant sigmoid. 


INCOMPETENT ILEOCHCAL VALVE WITH CHRONIC 
* DIARRH@A 

CasE 15. Male, age 27. The patient had had 
diarrhoea for several years, with weight loss (twenty- 
five pounds in one year), weakness, headaches, 
nervousness. 

Examination. Undernourished. Dilated heart, 
low blood pressure. Secondary anemia. Gastric 
mobility normal. Free hydrochloric acid 18. 
Stools contain entamcebe. 

Figure 16 shows markedly incompetent ileocecal 
valve; dilated ileum; marked dilatation of ascending 
and part of transverse colon; ‘‘twist” at splenic 
flexure; dilated and redundant pelvic colon. 
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OPERATIVE TREATMENT 


In a general way the operative treatment 
must remove the cause to be successful. 

If the cause is due to pressure upon the 
intestine, this must be removed. If it is 
due to bands or kinks, these must be relieved. 
If for any reason the obstruction cannot be 
relieved in this way then short-circuiting 
must be resorted to, and if the colon is dilated 
with its muscular walls so seriously impaired 
that their power of contraction has been 
permanently destroyed, then at least the 
cecum and ascending colon should be re- 
moved; and in severe cases it may become 
necessary to remove the entire colon down 
to the sigmoid flexure. 

We have followed the method described 
by Lane. If it were possible to acquire 
his great skill and dexterity, the operation 
need not be considered with much anxiety, 
but for a surgeon not of unusual skill it must 
be looked upon as an operation involving 
grave risk. 

The following ‘short abstracts give the 
views of a number of surgeons who have 
given especial attention to this subject. 


CHRONIC INTESTINAL STASIS, ‘‘ AUTO-INTOXICATION”’ 
AND “SUBINFECTION” 

Adami! states that Lane’s kinks and bands of 
similar nature are met with in cases with lax ab- 
dominal walls with more or less atrophy of recti 
and other muscles, and that the cause of visceral 
displacement is lack of due support. He believes 
these bands are non-inflammatory in origin and 
are formed by “‘stress hypertrophy of the connec- 
tive tissues produced by pull of the badly supported 
bowel on its mesenteric attachments.” 

Intestinal intoxication may be attributed to any 
of three causes: (1) products of disintegration of 
food stuffs in bacterial activity; (2) products of 
disintegration of food stuffs in the digestive juices; 
(3) ectotoxins discharged by intestinal bacteria. 
Adami lays most stress on the fact that nearly all 
symptoms cited by Lane may be explained by sub- 
infection. In cases of stasis, blood cultures were 
found positive. Either bacillus coli or streptococci 
were found present. The nature of the organism 
responsible for the disturbance and its probable 
seat of entry should be discovered and other means 
of procedure should be taken before operation is 
advised. 

J. M. Flint? has shown by a series of experiments 
carefully carried out that as much as 50 per cent 
of the entire small intestine in dogs may be re- 


1 Adami, J. G. Abstracted Internat. Abs. Surg., 1914, xviii, 580. 
2Flint, J. M. Tr. Conn. St. Med. Soc., 1910, p. 283. 


moved successfully. Resection of 75 per cent may 
survive, but do not truly recover. The first effects 
are diarrhoea, thirst, and increase of appetite and 
loss in weight. The patients remain extremely 
sensitive to changes in diet and living. Human 
cases behave as do animals. Five resectionsgof 
over 400 cm. have recovered. The diet later 
should be poor in fats and rich in carbohydrates. 

Goldthwait* shows that intestinal stasis in cases 
suffering from visceroptosis is only one of many 
abnormal conditions found in the same individual. 
He thinks that visceroptosis is the result of the 
animal taking on an erect posture which has not 
been properly compensated; for which he suggests 
intelligent use of proper corrective measures as a 
preventative. 

He described acquired visceroptic types. When 
the body is relaxed or drooped, the whole body 
suffers, the pelvis changes its inclination, the dia- 
phragm and abdominal walls relax, and the splanch- 
nia droop. Many people of such type do not, 
however, have symptoms referable to visceroptosis. 

There is also a congenital visceroptic type. 
Anatomists tell us that one person in every five 
has a looser attachment for the hollow viscera than 
is normal. They are usually poorly nourished and 
are subject to tuberculosis, arthritis, pyorrhoea 
alveolaris, tonsillitis, neurasthenia, anemia, and 
therefore, also, intestinal stasis. 

Goldthwait insists that in treating patients with 
chronic conditions in the intestines, the body 
should be considered as a whole and that the in- 
dividual symptoms referring to an organ should be 
interpreted in the light of the condition of the whole 
individual. 

Franklin H. Martin‘ states that general visceral 
ptosis is indicated by a characteristic attitude 
while standing, and by muscular inefficiency. 

General visceral prolapse leads to intestinal stasis, 
digestive disturbances, neurasthenia, ‘‘ Lane’s kinks,” 
“‘Jackson’s membranes,” kinks of the pylorus, the 
cystic duct, the duodenojejunal junction, the ap- 
pendix at the termination of the mesoappendix. 

These bands often become fixed by adhesions 
and corrective measures must be instituted in order 
to produce a cure. 

In uncomplicated general ptosis or those complica- 
tions which have been corrected by surgery, gym- 
nastic and other mechanical treatment gives prompt 
permanent relief in the congenital type. 

The treatment consists in substituting active 
muscle exercises for passive exercises and rest, 
the exercises exerting the greatest advantage with 
the patient in Trendelenburg position; and by 
reinforcing the muscular parietes at the beginning 
of the treatment by properly constructed supports 
to be worn while standing. 

The author believes that this treatment will 
prevent relapse of the complications of ptosis, if 
they are first relieved by appropriate surgery and 
thus make unnecessary the radical operation of 


3 Goldthwait, J. E. Penn. M. J., 1914, April. 
4 Martin, Franklin H. Surg. Gynec. & Obst., 1912, xv, 150. 
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Lane, or the operation of Coffey which has for its 
object expansion of the upper abdomen. 

In discussing this subject, Mayo! points out the 
fact that because of high fixation of the splenic 
flexure the contents in the first half of the large 
intestine are detained in the area of absorption, 
and that beyond the splenic flexure there is but 
little absorption. The descending colon is usually 
empty, hence it is often thought to be strictured in 
X-ray pictures. Material placed in the rectum is 
quickly carried to the head of the colon for absorp- 
tion. ‘Tumors of the cecum and ascending colon 
are often accompanied by metabolic changes; i.e., 
profound anemia, etc. This is not true of tumors 
of the large intestine beyond the splenic flexure. 
Functional disorders of the large intestine, especially 
in the cecum and descending colon may disturb 
metabolism through absorption of deleterious prod- 
ucts and produce conditions variously called intes- 
tinal putrefaction, intestinal stasis, etc. It is 
possible that mechanical conditions of develop- 
mental origin have the same effect in detaining rem- 
nants of food too long in the absorbing one-half of 
the colon and that symptoms are due to the effect 
of toxic products on the controlling sympathetic 
ganglia. 

Moynihan? states that everything indicates that 
a sort of apathy is, as a rule, the cause of stagnation, 
not an obstruction which is with difliculty over- 
come. Symptoms of Lane’s disease are “easily 
recognized and caused to disappear by proper 
surgical treatment.” Ileosigmoidostomy alone 
gives but little relief. Nothing short of colectomy 
offers a substantial chance of cure. The end of 
the ileum, cecum, and ascending colon should be re- 
moved. He does not agree with Lane regarding 
the number of diseases which are cured by correc- 
tion of intestinal stasis. 

The reflex of contraction above and inhibition 
below a stimulated point of the gut is not the same 
as normal peristalsis and is not always in control 
of the bowel mechanism. Alverez® seeks to ex- 
plain these activities by viewing the gut as a 
tube with greater tone and rhythmicity at the oral 
end. ‘Thus a rise of tone at the upper end due to 
introduction of food or irritating lesions would 
hurry the abnormal process of food, while a similar 
rise at the lower end would slow the current or 
even reverse it. A rise anywhere in the middle 
should cause material to flow in either direction (?). 
This view explains and is consistent with the ob- 
served effects of introducing food at the upper diges- 
tive tract (hastening a contrast meal by a second 
meal; cessation of vomiting by giving solid food, 
etc.); of jejunal feeding; of irritant lesions at differ- 
ent levels (slowing of food coming toward the lesion 
from above and hastening of that already passed 
it); and with certain phenomena of constipation. 

1 Mayo, W. J. Abstracted Internat. Abs. Surg., ror3, xvi, 506. 

2 Moynihan, Sir Berkeley. Intestinal Stasis, Surg. Gynec. & Obst., 
IQ15, XX, 154. 


3 Alverez, Walter C., San Francisco. The Motor Functions of the 
Intestine from a New Point of View. 


Lane’s‘ last band at pelvic brim, develops to 
resist tendency of gut to gravitate into small pelvis, 
develops very early. It later becomes a real liga- 
ment, and prevents regurgitation. 

Tuberculosis and rheumatism due to “auto-in- 
toxication.”’ Ileum joined to sigmoid below this 
kink especially in tuberculosis cases leads to marked 
improvement. 

Technique. Peritoneal interval between ileum 
and rectum must be closed. Hypodermoclysis is 
begun as soon as anesthetic, it reduces shock. 

Stasis causes degeneration of breast and cancer. 

Finney:® 1. Problems of diagnosis present greater 
difficulties and are further from solution than those 
of treatment. 

2. Certain operative procedures, gastro-enteros- 
tomy, e.g., have reached such a state of perfection 
that they are a possible menace and call for greater 
care in proper selection of cases. 

3. The tendency to dogmatize on too little 
evidence in causation and treatment of fundamental 
intestinal neurosis should be discouraged and a 
more scientific observation substituted therefore. 

4. As a result of knowledge gained by such 
comprehensive and exhaustive study, it is not 
unreasonable to hope that ultimately, in carefully 
selected cases, surgery may offer relief to this un- 
fortunate group of gastro-intestinal neurasthenias. 

Case.6 Alimentary toxemia and intestinal stasis 
are not the same. The ratio between the intestinal 
stasis and the individuals’ defensive powers deter- 
mines the grade of toxemia. X-rays can only 
show mechanical evidences of intestinal stasis. 
Case wants four to five days for a complete exam- 
ination (X-ray). Always makes a complete stomach 
and colon examination. Fluoroscope is more re- 
liable than plate. Intelligent palpation while 
viewing is very important. Horizontal position 
best. There are many variations of normal colon. 
The most frequent finding in constipated people 
is marked spasticity of the left half of colon, es- 
pecially below the crest of the left ileum. 

Case? has formulated the following conclusions 
as a result of his réntgenologic observations on the 
function of the ileocolic valve. 

1. The ileocolic valve is almost universally 
present in vertebrate animals. It is competent 
to enema, withstanding enormous distention of 
colon by fluid and gas. 

2. The valve’ may be rendered temporarily 
incompetent by traction on valve lip by a string 
passed through alimentary tract. 

3. In about % of 3000 persons, most of them 
constipated and all suffering from gastro-intestinal 
disturbances, the bismuth enema passed the ileo- 
colic valve and filled the terminal ileum for varying 
distances. 

‘Lane. The First and Last Kink in Chronic Intestina JStasis. 

5 Finney, Some problems in gastro-intestinal surgery, J. Am. M. 
Med. Ass., rorr, xlvi, 1625, 1911, June. 

6 Case, James T. Basic consideration in the réntgen study of intes- 
tinal stasis, Penn. M. J., 1915, June. 

7Case, J.T. J. Am. Med. Ass., 1914, October 3. 














SMITHIES: INTESTINAL STASIS 


4. Valve incompetency determined in this man- 
ner is a constant phenomenon found in these 
cases. 

5. These (4) cases describe characteristic dis- 
agreeable symptoms apparently due to passage of 
the small intestine. 

6. In cases showing a marked degree of stasis a 
reflex of ingested bismuth from the colon back into 
ileum is also observed. 

7. Occurrence of incompetency to a large degree 
is independent of the temperature or composition 
of the opaque enema. 

8. Incompetent ileocecal valve may be restored 
to competency ‘by a simple surgical procedure; 
competency persisting in the same cases one and 
one half years. 

9. In operations performed upon patients who 
have incompetent ileocecal valves the small 
bowel is found filled with gas to a disturbing 
degree. 

10. It is possible in operation of ileosigmoidos- 
tomy to construct an efficient artificial ileocolic 
valve which successfully acts as a barrier against 
reflex from the colon. 
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11. Definite deviations from the normal anatomic 
structure are found at operation in cases of ileo- 
cecal valve incompetency. 

12. Post-mortem studies show ileocolic valve 
competent in the majority of cases. 

Pfahler’s! methods and ideas are about the same 
as those of Case, only he believes more in series of 
plates than in fluoroscopic examination. 

Facts to be analyzed? 

1. Chronic constipation. 

2. Dilatation and atony of the colon, especially 
of the cecum. 

3. Enlargement and displacement and movabil- 
ity of the colon, especially the cecum, both congen- 
ital and acquired. 

4. Colitis from fecal stagnation. 

5. Pericolitis with formation of adhesions and 
so-called membranes. 

6. Obstructive symptoms due to these adhesions 
with resulting (a) colics and (b) ileus. 


1 Pfahler, George E. The study of chronic intestinal stasis by means 
of X-ray, Surg. Gynec. & Obst., 1914, xix, 658. 

2 Bevan, Arthur D. Dilatation of the large bowel, J. Am. Med. Ass., 
1915, lix, 112. 





CHRONIC INTESTINAL STASIS AND ITS ASSOCIATED SO-CALLED 
TOXAEMIA ' 


By FRANK W. SMITHIES, M.D., Caicaco 


Gastro-enterologist, Augustana Hospital 


T is particularly encouraging that at a 
gathering of this kind, Dr. Ochsner 
should have so well defined the limita- 
tions of the surgical art in the cure of 

“intestinal stasis”? and the “ toxamia’’ which 
it has been quite loosely assumed goes with 
stagnation of ileal contents. While during 
the past ten years there has been much 
surgical enthusiasm over the operative re- 
lief of colon stasis, it has been difficult for the 
physiologist or the internist not to believe 
that much of the interest of the surgeon lay 
in the successful mastering of intricate and 
novel operative maneuvers. In the fascina- 
tion of performing operations of the type 
suggested by Lane, it would seem that not in- 
frequently the question of ultimate benefit 
to the patient has occupied a minor position. 

Dr. Ochsner has quite well defined the 
type of case in which surgical procedures for 
the relief of intestinal stasis offers the least 
disappointment. It would seem that in the 


selection of material for either surgical or 
medical procedures, it is quite necessary to 
consider the means at our command for 
demonstrating, (1) the clinical proof that stasis 
exists, (2) that with this stasis there is a tox- 
emia, and (3) what surgical or medical meas- 
ures are available for the alleviation of one 
or both the above conditions. 

1. Proof of the existence of stasis. As a 
rule it does not require a medical diploma for 
one to be able to determine the existence of 
delayed evacuation of the bowel in a given 
individual. The patient usually makes the 
diagnosis himself and resorts to a physician 
for relief only when common household rem- 
edies have failed. That many individuals 
who are constipated are of the type described 
by Lane is well known and has been the com- 
mon knowledge of both doctor and layman 
for centuries. There are no definite statistics 
at hand, however, that actually demonstrate 
that the constipation class of the human 


1Discussion of Dr. A. J. Ochsner’s Paper ‘Chronic Intestinal Stasis and its So-called Toxemia,” read at the meeting of the Clinical Congress of 
Surgeons of North America, October 25-30, 1915. 
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family is made up largely of sweaty, clammy, 
sallow, glum-looking, feebly-acting people. 
On the other hand, it is well within the 
clinical experience of all of you that many 
patients who conform physically to the 
“Lane type” have normally acting bowels 
and that numerous instances of obstinate 
constipation present themselves where the 
individuals are rosy cheeked — even pleth- 
oric—and mentally alert. It should be 
recalled, when considering the clinical type 
popularized by Lane, that many of these in- 
dividuals have passed the time of life when 
exuberance of circulation and of spirits is 
logically to be expected. Many of these 
patients have had severe damage done to the 
body economy by disease and not a few have 
experienced mental traumata. Moreover, 
the group upon which surgical operations are 
performed is essentially a picked group — it 
includes persons who are as it were, in the 
last stages of distress from faulty evacuation 
of the bowel. Naturally, when statistics are 
collected regarding the type of individual 
associated with intestinal stasis, the surgical 
group upon which operations have been per- 
formed is composed largely of the ‘Lane 
type” individuals. It would seem to me that 
it is impossible to say that there exists 
clinically a distinct type of individual, which 
type has resulted from intestinal stasis alone. 

X-ray demonstration of stasis. With a very 
few exceptions, actinologists are quite prone 
to consider an intestinal function entirely at 
fault when an opaque meal administered by 
mouth is not completely evacuated by the 
natural channels in forty-eight hours. Jor- 
dan, working with Lane, has been particularly 
active in claiming that the X-ray method was 
of valuable clinical service in showing in- 
testinal stasis. Jordan’s published report 
of his technique of examining this type of 
case, definitely states that the opaque motor 
test-meal is administered to stasis cases 
without the bowels having previously been 
emptied. In an individual who presents him- 
self at a clinic for the relief of a constipation, 
where in many instances evacuations from 
the bowel have not taken place for days or 
even weeks, it is quite difficult to see how one 
can expect an artificial meal such as is used 


by réntgenologists, to pass from the intestinal 
tract within anything like ‘‘normal time.” 
From what we know of barium or bismuth 
compounds physically and chemically, it is 
difficult to understand how such substances 
can either permeate material already blocking 
up the lumen of the bowel or how these can 
work their way past inspissated fecal mate- 
rial and later be discharged. It is not 
astonishing that in practically all cases of 
constipation that are examined by the X-ray 
method as outlined by Jordan, plates dem- 
onstrate retention of the opaque meal for 
varying lengths of time. It would seem to 
be somewhat miraculous, if in an individual 
whose colon is already packed tight with 
dried material, a heavy metal compound such 
as bismuth, could work its way out of the 
intestinal canal. In our experience in deter- 
mining the patency of the intestinal channel, 
particularly of the colon, it has been shown 
that only reliable information can be obtained 
when the motor power of the gut is deter- 
mined by a meal administered by mouth, 
after the intestinal canal has been thoroughly 
cleaned out twenty-four hours previously. 
That the commonly employed opaque 
meals are physiologic, has not yet been proved 
by even the most enthusiastic actinologists. 
Pawlow, Cannon, Carlson, and others have 
repeatedly reported experimental work 
which proves how important psychically, 
with respect both to secretion and motility, 
are those impressions conveyed to individuals 
or animals as the result of a meal appealing 
to the special senses. Sight, taste, smell, 
and even color all contribute to proper gastro- 
intestinal activity. To anyone who has had 
personal experience with the way patients 
regard opaque réntgen meals, it is not neces- 
sary to explain that the feeling toward such 
is one of non-interest at least. To many, 
the meals are disgusting. This being true, 
it is impossible to regard the evidences of 
stasis as shown by the X-ray method as being 
entirely reliable. Even if the special senses 
were satisfactorily catered to by opaque 
réntgen meals, it must not be forgotten that 
a large quantity of bismuth or barium is from 
its nature, chemically, not wholly inert in 
the intestinal canal. It is well within the 
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experience of all of us that one of the com- 
mon remedies administered to control diar- 
rhoea, is bismuth. Whether such bismuth 
has its affect as a sedative to an irritated 
intestinal lining, or whether it kills infecting 
organisms or it neutralizes poisons, it is im- 
possible to state. The clinical fact remains, 
however, that commonly diarrhoea is stopped 
after the administration of bismuth. It does 
not seem altogether clear, why we should 
expect large volumes of bismuth administered 
to an ailing patient, to pass through the 
bowels as does a meal that the patient him- 
self has chosen according to his own desires 
and which excites the secretions of the gastro- 
intestinal canal and which stimulates a phy- 
siologic motor apparatus. 

In our clinic, we have definitely shown that 
such a thing as “‘normal time” for opaque 
meals to pass through the intestinal canal is 
a term which demands wide interpretation. 
Quite commonly, individuals in perfect 
health (orderlies, elevator boys, nurses and 
the like), to whom barium or bismuth com- 
pounds have been administered by mouth 
showed retention of the opaque meal in the 
colon from three to five days. In these in- 
dividuals, no evidences whatever pointed to 
constipation or intestinal stasis. On the 
other hand, we have instances where patients 
came in with obstinate constipation, but 
evacuated the motor meal within forty-eight 
hours, or with very slight delay, if previously 
the intestinal canal had been freed from old 
retention contents. Moreover, in both nor- 
mal and constipated individuals, we have 
shown that if the individual be examined at 
different times, there is a wide variation in 
the hours it takes the opaque meal to pass 
through his gut. 

During the past year it has been our custom 
to estimate the rate of onward progress to 
food through the intestinal canal by the 
administration, with ordinary food, of such 
inert non-diffussible materials as carmine or 
lycopodium. The coloring matter is ad- 
ministered with food of the patient’s own 
choosing in a small capsule and note is made 
of the time when stools are passed, stained 
with the dye or mixed with the spores of 
lycopodium. Sometimes it is difficult to 


feed a hearty meal to a chronically constipated 
individual. The majority of these patients 
are mal-nourished, inasmuch as after years 
of constipation, they feel that harm is done 
to the body economy by the ingestion of 
meals which they either know or think will 
not be later evacuated. This factor of 
chronic mal-nourishment may be a not negli- 
gible onein bringing about a chronic pernicious 
form of ailment in an individual who, initially, 
was affected with but a temporary upset. 
When a coloring matter is administered in 
the above manner, results are quite striking. 
In our experience the majority of patients 
who claimed that intestinal stasis of the ob- 
stinate type existed were demonstrated to 
pass stained stools well within the time limit 
of people with normally acting bowels. In 
but a few cases, were unstained stools not 
recovered within thirty-six hours after the 
administration of the coloring matter. Not 
uncommonly, in these obstinate cases, an 
enema revealed that stained material lay 
in the sigmoid and rectum awaiting evacua- 
tion and such material could frequently be 
discharged spontaneously by the patient 
upon regular effort. It would seem that the 
above simple method for determining the 
presence or absence of actual stasis offers 
possibilities in determining the selection of 
individuals for different forms of therapy. 
Dr. Ochsner has already emphasized very 
graphically that opaque enemata are not to 
be relied upon too greatly for the indications 
that stasis exists when plates show as result 
mal-position of the colon. In our experience 
it has been shown that the colon may occupy 
a multitude of positions following the ad- 
ministration of opaque enemata and that the 
clinical evidences of mal-function bear but a 
slight relation to the position that colons 
occupy as shown by the X-ray plate. More- 
over, in a given individual it is not infrequent- 
ly possible to secure pictures indicating wide 
variation in the position of the colon when 
plates are made in series. These variations 
in position can well be observed if observa- 
tions are carried out with the aid of the fluoro- 
scopic screen after enemata have been given. 
They can be well observed and profitably 
studied after the administration of large 
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doses of atropine hypodermatically. Not 
only does the position of the colon change 
as shown by a series of plates, but very often 
angulations, twists, and kinks can be dem- 
onstrated which appear to have particular 
significance only if they are looked to as 
causative factors in the production of an ex- 
isting obstinate constipation. Dr. Ochsner 
has already shown that the demonstration 
réntgenographically of ‘‘incompetent  ileo- 
cecal valve” bears absolutely no relationship 
to the clinical picture. We have numerous 
instances where markedly “incompetent ileo- 
cecal valves” have been shown in connection 
with chronic constipation, chronic diarrhoea, 
or absolutely normal stools. The plhysiol- 
ogists have frequently informed us that there 
is a ‘physiologic incompetence of the ileo- 
cecal valve.” If plates happen to be made 
at the time that the valve is open, regurgita- 
tion of the opaque meal into the lower ileum 
may be expected in all types of cases, clinical- 
ly. While certain uncorroborated chemical 
and bacteriological studies of the contents 
of the lower ileum have been reported by 
Mutch from instances of intestinal stasis, it 
does not seem to us that réntgenographically 
there is any evidence to indicate that ‘‘in- 
testinal stasis” really means “ileal stasis.” 
Lane, who has the largest experience in 
handling cases of chronic constipation, finds 
the fewest instances of incompetent ileo- 
cecal valve. 

Of course, it is granted, that when organic 
causes of stasis are present (tumors, diver- 
ticula, adhesions, stenoses from chronic ulcer, 
and the like) réntgenograms are of valuable 
service in accurately localizing the seat of the 
lesions. However, in this type of case, 
definite, clinical manifestations of mechanical 
hindrance to the onward progress of bowel 
contents are but rarely lacking and the clinical 
history is commonly characteristic. 

2. Proof of the existence of a “toxemia” 
dependent upon intestinal stasis. I have 
already commented upon the variability of 
the clinical appearance of chronically con- 
stipated folk. Although Lane and his co- 
workers have laid strong emphasis upon the 
unusual biochemic and bacteriologic findings 
in the gut (particularly the terminal ileum) 


of individuals who came to operation on 
account of intestinal stasis, these observers 
have never produced by the administrations 
of these “poisons,” in experimental animals 
or humans, the general or local anatomic 
defects which, dogmatically, they claim re- 
sult from faecal stagnation and retention. 
Among bacteriologists and chemists, there is 
much skepticism regarding the possibility 
of poisons or abnormal bacteria passing from 
the lumen of the gut directly into the systemic 
blood or lymph streams. It should be re- 
called that the bowel wall is not merely an 
inert animal membrane filter, whose porosity 
varies according to laws, purely physical. 
The contents of the gut are separated from 
the circulating body fluids by a viable animal 
membrane in which complex biochemic pro- 
cesses are constantly being carried on. All 
dependable experimental evidence indicates 
that even were “split proteids,’’ ptomaines, 
aromatic compounds,  soluable bacterial 
toxins or pernicious microérganisms con- 
stantly present in abnormal quantities of the 
bowels affected with fecal retention, such 
inimical substances rarely pass unaltered 
through the wall of the intestine. Thus far 
scientists have generally shown that a chief 
function of the gut is to render such harmful 
material inert. No evidence is forthcoming 
that establishes the fact that where intestinal 
stasis exists, the normal functions of the 
bowel wall are permanently altered and that 
this alteration could be directly ascribable to 
the stasis itself. It is quite likely that pre- 
ceding stasis some not yet understood damage 
may have been done to the bowel wall which 
damage permits of abnormal interchange 
between the circulatory streams and that the 
stasis itself may be but a result of this under- 
lying fault. 

I have been frequently impressed with the 
history of chronic undernourishment in many 
of our stasis cases. This undernourishment 
has not rarely long antedated the history of 
chronic constipation. Most of these patients 
have previously been affected with infectious 
ailments and in the majority of these indi- 
viduals local foci of infection can be 
demonstrated if carefully searched for. De- 
caying teeth, pyorrhoea alveolaris, infected 





= 


Rls SNR tia ects ven 


PR Opiate 





~ 


oo 


oor 


Mba . 25 ane 


the 





SMITHIES: 


tonsils, sinuses or lymph glands and, upon 
laparotomy, diseased appendix, gall-bladder, 
fallopian tubes and the like are common find- 
ings. In most of the cases, the clinical evi- 
dences that these foci of infection existed 
long before the onset of chronic constipation 
are readily established. I feel that this 
association of chronic, partial starvation 
(particularly in females) and the presence of 
germ centers in some part of the body can- 
not be too strongly emphasized with regard 
to the subsequent onset of intestinal stasis. 
In all stasis cases, not only should the history 
of previous infectious diseases be ascertained, 
but careful search should be made for the 
persistence of local infected foci. That such 
foci, in the presence of faulty feeding, fatigue 
or irregular habits, may become extremely 
harmful, has been demonstrated by Woolley 
and by Olmer. The latter has shown that 
when such opportunities are given, bacteria 
multiply very rapidly. The increase can be 
actually proved by culturing the venous blood. 
Improvement in the general body state is 
accompanied by prompt sterilization of the 
venous blood. It would appear that local 
foci of infection, particularly if such are 
closely connected with the digestive tract, 
have a not altogether unimportant influence 
upon the subsequent development of a type 
of imperfect bowel function which is asso- 
ciated with infrequent evacuations. 

3.. Proof that surgical or medical measures 
are available for the treatment of intestinal stasis 
or its associated so-called “toxemia.” No 
clinician of experience will deny that whatever 
means are used to aid this unfortunate class 
of patients, the task is a difficult one. To 
alter the psychic state alone of these individ- 
uals is itself a problem. Certainly, early 
attempt should be made to rationalize these 
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folk. Not rarely, the elimination of their 
fads is as difficult as is the elimination of their 
intestinal contents. 

The best results of treatment come from 
the earnest codperation of patient, surgeon, 
andinternist. The internist must seek surgical 
aid in eradicating all local infected foci, 
wherever in the body such may be situated, 
before he can hope to begin successfully 
hygienic, dietetic, gymnastic, or medicinal 
procedures. If the stasis persists after a 
reasonable interval of non-surgical care and 
laparotomy seems advisable, then such 
laparotomy should always be exploratory in 
the fullest sense of the term. Very com- 
monly, the removal of an infected appendix, 
a gall-bladder filled with stones, a peptic 
ulcer, a foul uterus and its adnexia, or the 
separation of obvious bands or adhesions, will 
render unnecessary the uncertain ‘short- 
circuiting” operations. The last type of 
procedure should surely be avoided whenever 
possible, for in a given case, at the time of 
laparotomy, one can never prognose what 
future functional state will exist following the 
“short-circuiting.”” Iven when the surgeon 
has done a perfect job mechanically, patients 
very frequently later present themselves to 
the internist on account of obstinate and dis- 
tressing diarrhoea associated with abdominal 
pain or constipation of a degree exceeding 
even that experienced before operation. Not 
only are anomalies of the bowel demonstrated, 
but in some of our cases I have been able to 
show that a definite diminution has taken 
place in the digestive quality of the secre- 
tions of the stomach mucosa, the liver, and 
the pancreas. Such abnormalities generally 
resist treatment and then the woe of the 
patient is as great as is the perplexity of his 
medical attendants. 
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INTRODUCTION 
BASIC lesson of the present times is 
A that war, like disease, ever confronts 
humanity. Against the ravages of 
war as against that of infectious bac- 
teria, national salvation has lain only in clean 
living, in the upbuilding of fighting strength 
in time of peace, and in the storage of knowl- 
edge and material wherewith to fight and 
to repair when conflict comes. 

Those of us who have been in contact with 
the destruction and repair now going on in 
Europe, owe it to this country to put our 
limited observations on record for future 
reference. As against infections, so against 
war, preparedness is the one vital lesson we 
bring home. 

The surgeon deals with the repair stage of 
conflict, he forms the salvage corps of war. 
It is to learn how best to save that we meet 
tonight. In our own past wars we have been 
negligent. We have slaughtered our sol- 
diery by unnecessary disease and infection. 
That dark page is closed. May our future be 
illuminated by the highly organized conserva- 
tion exhibited in this war. In this saving, 
the Art of Surgery has played a minor rdle. 
The great saving has been effected through 
preventive medicine. It is in the control of 
epidemics, of typhoid, cholera, typhus, and 
the bloody flux of armies, this has been the 
great triumph. Yet, surgery and the sur- 
geon have occupied a dramatic place and con- 
tributed in no small way to the saving of life 
and national resources. When aided by 
efficient organization, modern surgery has 
been able in no small measure to control in- 
fection and thus neutralize the increased 
ferocity of modern mangling. 

I will endeavor to record, in the brief mo- 
ments alloted to me, certain of those features 
of the surgery of this war, from which we must 
draw our lesson for surgical preparedness. 


For six months through the past winter I 
had the opportunity to observe certain phases 
of the surgery in the war zone; first with Dr. 
Joseph A. Blake, at the American Base Hos- 
pital at Paris, later with Dr. Walton Martin 
and the Columbia University Unit in estab- 
lishing the Whitney Hospital in the war 
zone of the Sixth French Army. Then 
through the past spring I had the privilege 
of a tour of observation over Germany, 
Austria, and Hungary, by courtesy of United 
States Ambassador Gerard and General 
Oberartz Schultzen, Surgeon General of the 
War Ministry in Berlin. 


NATURE OF THE WOUNDS 

Brushing aside the dramatic prejudice, 
the average wounds of war differed little in 
the immediate pathology from the traumatic 
cases we see in New York City, Yet the 
experience of years of civil practice was con- 
densed into weeks in the war zone by the 
quantity, severity, and variety of wounds. 
Also the conditions under which the wounds 
were received, together with the inadequate 
facilities for treatment, all combined to mate- 
rially modify the phenomena of wound reac- 
tion. 

What impressed me most was that the 
wounds of war were inflicted under the worst 
possible circumstances. The person and the 
clothing of the soldier were dirty. The wounds 
were necessarily neglected, for be it remem- 
bered, the treatment of wounds is not the 
prime object of war. The wounded were 
the debris of conflict to be carted to the rear 
when transportation becomes possible. Al- 
though I knew these facts, yet on going into 
the war zone I was profoundly impressed 
by the inevitable delays following the inflic- 
tion of the wound before adequate surgical 
attention such as drainage became available. 

Even under the most favorable conditions 
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of a highly organized battle line and relatively 
few wounded in Northern France through the 
winter months, it required, in the average, a 
day to get the wounded man back out of shell 
fire, through the various organizations of the 
front; the first aid station, the ambulance 
dressing station, the field hospital, etc., back 
to the evacuation hospital. From thence it 
averaged anywhere from one to three days 
before adequate surgery was obtainable in 
the service of the rear. The English service 
over a short front became somewhat more 
efficient after six months of fighting. On the 
German front in the West, the service be- 
tween trench and forward base hospital soon 
became a model of expedition. On the East 
front, however, under the severe conditions 
prevailing last winter it required four to six 
days before adequate surgery of the rear 
could be rendered. 

Aside from the wound being a neglected 
wound, the next most striking feature of the 
wounds of war was the frequency of retained 
infectious foreign bodies. The metallic mis- 
siles themselves were usually well tolerated, 
but all the missiles, with the possible excep- 
tion of the smoothly spinning rifle bullet, 
carried more or less infectious debris. The 
predominant wounds of the French front 
were from exploding shell and_ shrapnel, 
from glancing bullets, fragments of steel and 
rock, and other low velocity missiles. These 
carried with them into the tissue an amazing 
amount of detritus. 

It was not uncommon in following the tract 
of a low velocity missile, such as a shrapnel 
ball, to fish out from successive depths of the 
wound, six or more layers of clothing, over- 
coat, blue uniform, red and blue woolen 
sweaters, layers of dirty undershirts, and 
even various pocket articles. It was this 
septic foreign material which gave the wounds 
their most notable characteristic; namely, 
wounds richly insemminated by a variety of 
pyogenic and saphrophytic organisms, and 
sure to develop under conditions of neglect, 
the characterizing feature of the wounds of 
war; infections of unusual and virulent type. 

In the establishment and severity of these 
infections, a direct relation could always be 
observed between the efficiency of organiza- 
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tion and the virulency of infection. Thus, 
when in the first rush, at the battle of the 
Marne, the sanitary corps on both sides 
were overwhelmed, the wounds reached the 
first base hospital practically untreated, six 
to ten days after they had been inflicted. 
The battle was fought on a highly infectious 
soil. Septic infection, gas gangrene, and 
tetanus took a fearful toll of the wounded. 
The immediate loss of life was no more ap- 
palling than the maiming. For half a year 
afterward I saw in the base hospitals of France 
and those of the Valley of the Rhine, the 
aftermath of the terrible infections of that 
period; suppurating knee-joints, chronic 
osteomyelitides, conical stumps from wide 
open amputations and other sequela of 
severe neglected infections. Later in the 
conflict when the sanitary organizations 
improved, I noted with interest how the 
virulency of the infections diminished. Tet- 
anus almost ceased under routine prophylac- 
tic dosage of antitoxin. Gas phlegmon be- 
came a rarity with prompt drainage of the 
wounds. In spite of the increased proportion 
of severe shell wounds as the open fighting 
became a siege, and despite the fact that the 
wounds continued to show a rich flora of 
pyogenic and anaérobic bacteria on culture, 
yet the prompt efficacious drainage of the 
latter months of the war largely prevented 
severe infections. 

The predominant type of wounds differed 
in various localities. On the East front of the 
German Army which I visited in March, 
where the fighting had been more open than 
in the West, about 70 per cent of the wounds 
were from rifle fire. Apparently the Russian 
rifles were wearing out for the bullets upset 
easily and they made a ghastly wound. It 
was frequent to see the wound of entrance 
a mere slit, but the wound of exit would 
present a terrible avulsion of tissue of the 
dum dum type, such as a tumbling or upset 
bullet will oftentimes inflict. In the severe 
winter fighting of that zone, it was not un- 
common for the soldiery to reach the forward 
base hospital four to six days after injury, 
without having had their clothes off for a 
month. They were caked with dirt and 
excrement and alive with the vermin of the 
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Russian trenches. Naturally under such 
conditions septic infection, was the rule and 
secondary hemorrhage was common, yet 
the stinking putrefactive infections, and the 
tetanus and gas phlegmon of the West front 
were rarities. Even through the preceding 
summer, the soil of the East front has proved 
far less deadly than the highly manured soil 
of France. 

Of the inevitable lesions of war, I shall 
not speak in detail. Of these the saddest 
mutilations were by frost-bite, for the soldiers 
came down out of the Carpathians by the 
train load, oftentimes gangrenous to the 
wrist and knee, sometimes both forearms 
and both legs completely frozen for the 
wounded men had lain crumpled in the zero 
snow of that bitter war zone. The blinded 
and paralyzed also made a tragic group. 
There were to be seen among the hundred 
thousand or more wounded to whom I have 
had access, a few types of the excessively 
rare bayonet wounds and many miracles 
such as brain wounds without symptoms, 
shot from every conceivable angle, also 
wounds of the mid chest, the mid belly and 
the heart with recovery. One illustrative 
case I saw at Heidelberg with Professor 
Frankel of Baden. He was a French prisoner 
apparently happy and certainly well cared 
for in a ward with 60 Germans. He had been 
shot six months previously by a rifle bullet 
through the left chest. Orientation and an 
X-ray showed the bullet tract directly 
through the heart from the left costal cartilage 
of the fourth rib in front, to the exit at the 
eighth rib behind. The mitral valve of 
the heart was leaking badly, but the man’s 
circulation had gradually regained compensa- 
tion. A companion case was shot through 
the identical place in the left chest. The 
bullet missed his heart, for the heart was on 
his right side, shown by radiograph to be 
accompanied by complete congenital trans- 
position of his other viscera. 

Neither have I the time to recount at length 
some of the unusual mechanical and physical 
features of war injuries as I saw them and 
heard them from officers of the battle line, 
such effect as the intensely destructive ex- 
plosive and pulpifying effects and the suction 


drag of the high powered rifle bullet at short 
range on brain and abdominal viscera, or 
such weird lesions as the production of acute 
caisson disease from sudden immersion in 
the vacuum which follows the explosion of a 
large shell. These and many other inevitable 
injuries of theoretical interest are merely 
touched on, as I wish to speak in the main 
only of those preventable lesions against 
which I am convinced the military plan and 
organization of this nation should prepare. 

Broadly speaking, the surgery of war is the 
surgery of the infected wound. 


CHARACTER OF THE SURGERY— ACUTE STAGE 


The technical surgery of the recent wound 
in this war was crude, the instruments em- 
ployed were few. Usually for some days or 
until a base hospital was reached the only 
routine was protective. The splints, traction 
and wound protection were the same as we 
use in peace. The routine of superficial 
iodine and the first aid packet proved grevious 
disappointments in inhibiting the develop- 
ment of infection, largely because of infec- 
tious detritus deep in the average wound. 
On the West front, tetanus prophylaxis as a 
routine was a life-saving measure of inesti- 
mable value. On the East front, tetanus 
was a rarity and the antitoxin was employed 


only curatively by spinal injection. 


The average operation at the forward base 
hospitals consisted of opening the missile 
tract for wider drainage, exploring it gently 
with the gloved finger and blunt spoon for 
foreign body, then iodizing the wound 
and packing it wide open with embalming 
fluid. The best wound embalming substance 
I observed was phenolized camphor, the 
Chlumsky solution we use in the surgery of 
peace. This. inhibited the putrefaction of 
the lacerated infected wounds without the 
caustic action of crude phenol or chlorine 
which was occasionally employed, and more 
efficient than iodoform. However much it 
hurts one’s pride to return to the days of 
strong antiseptics, yet it was certainly life- 
saving. For established infection, particular- 
ly the gas phlegmon, wide incision and wide 
open packing was the basis of all treatment. 
It was tragically impressive what trifling 








CONNELL: SANITARY ORGANIZATIONS IN WAR ZONE 65 


lesions, when overlooked, could cause death 
by phlegmon and tetanus. 

On the West front in the base hospitals we 
neglected no recent wound no matter how 
trivial. Of the recent cases all except the 
through-and-through clean rifle wounds were 
opened for drainage and removal of detritus. 
Even these wounds would in my opinion 
have fared better in the average with the skin 
opening enlarged. In the primitive moves 
of the surgery we found ourselves returning 
to the procedures of the Napoleonic wars. 
Only the refinements of the gloved finger and 
sterile dressing made the incalculable dif- 
ference in results. 

Amputation by shell was common, but 
amputation by the surgeon was a rarity. 
It was the policy both in France and Germany 
and particularly in Austria, to hold an in- 
jured limb sacred, while there was the slight- 
est hope. The results of conservative sur- 
gery which I saw certainly warranted that 
policy. 

In the surgery of the recently wounded 
there was no opportunity for the highly tech- 
nical operations of our civilian hospitals. 
The lacerated infected wounds did not permit 
of refined plastic or bone surgery, nor blood- 
vessel and nerve anastomosis. ‘These opera- 
tions belong to a stage months later, when 
the wounds have healed. Missiles in the 
brain and chest were in the average best 
left alone until symptoms arose. Wounds in 
the mid chest and mid belly, such few as 
live to reach the field hospital, were sorted 
out at the front and sent to the ward for the 
hopelessly wounded. Personally, I saw no 
coeliotomies for acute wounds, and I heard of 
few. The military organization of the front 
is for the average case. It cannot support the 
equipment, nor do the results warrant the 
routine resection of intestines and other 
highly technical forlorn-hope operative pro- 
cedures. Of course a few resurrections took 
place in the death wards, and in the aggre- 
gate I saw many cases with old wounds of 
the mid head and a few in the mid belly. 

The real surgery of the acute stage of war, 
therefore, deals with the prevention and treat- 
ment of infection. It seemed to be as primi- 
tive as the surgery of our city outpatient 


department service, yet like that surgery 
it called for the widest experience and high- 
est type of surgical judgment. If a nation 
is to be saved from irreparable loss, this acute 
crude surgery of the forward base _ hos- 
pital must be organized and guided by the 
nation’s highest talent. For this contin- 
gency our own nation is practically unor- 
ganized. Neither are the civilian surgeons 
sorted to their place, nor does the equipment 
exist to throw an efficient series of units 
where the need may be pressing. 


CHARACTER OF SURGERY -—— CHRONIC STAGE 


An important phase of war surgery is 
reached when the wounds enter the chronic 
stage. National economy is then the one 
thought. Both France and the Central 
Nations were under severe economic strain. 
Austria particularly was loaded with wounded 
for through the first year of the war more than 
we of the Western world can realize, the 
real fighting of the Central Nations for their 
life had been in the East. It was imperative 
that the soldier be returned to military or 
civil usefulness at the earliest possible mo- 
ment. A million hospital days saved might 
be vital to the nation’s life; therefore, the 
highest technical skill in every line of civil 
surgery was brought to bear. The masters 
of sanitation, of internal medicine, and of 
surgery were made consultants of large army 
zones. Thus the general policy of treatment 
and aftercare in that zone was kept to one 
efficient standard. 

I have not time to speak of the apparently 
trivial things of this chronic stage, such as 
the encouragement of epithelium across a 
wound, the healing of a sinus, the loosening 
of a stiff joint, the prevention of contracture 
in muscle and nerve lesions; yet these de- 
tails make up a large part of the war surgery 
of the rear and in the aggregate are of the 
highest national importance. Each day lost 
in a hospital is a day of national service 
wasted. 


ILLUSTRATIONS OF ORGANIZATION 


It was an impressive lesson to me how 
highly organized and specialized the nation 
must be in time of peace to yield the desired 
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results under the strain and disorganization 
of war. In systematized efficiency of sani- 
tary service Germany easily leads. Although 
apparently the individual German surgeon 
was no more efficient than our own, yet the 
results of their perfect organization put to 
shame the barbarity of the sanitary adminis- 
tration of our own last war. England for 
a time was prodigal like ourselves. France, 
although sorely beset, made a brilliant re- 
covery in her sanitary as in her military 
operations. Yet from the start the German 
sanitary service alone in forethought, in 
humane, and economic efficiency, was to my 
mind the pattern of what organization should 
be. Not only in the immediate surgery, but 
in the specialized aftercare and return of 
the wounded to military or civil usefulness 
at the earliest possible moment, her organiza- 
tion was a marvel to behold. It ran smoothly 
with no waste motion. It provided with 
forethought and elaboration for every detail. 
It was administered with rigid economy, yet 
with high intelligence and in so far as I saw 
with kindly human interest and impartiality 
toward friend and foe. 

To illustrate the carefully organized in- 
terior organization of Germany, the town of 
Heidelberg will serve as a minor example 
of the many I saw. This sanitary organiza- 


tion was under the charge of a college pro- - 


fessor, Professor Weber of the Chair of 
Political Economy at the Heidelberg Uni- 
versity. 

Within ten days from the declaration of 
war, the trolley lines in Heidelberg had been 
extended alongside the railroad tracks of a 
large freight yard. A series of receiving 
wards and shelter huts had sprung up over 
night. They were manned by civilian organi- 
zation. As the hospital trains pulled in, these 
were met by the ambulance trolley cars. 
The wounded were administered to and dis- 
tributed by street railway to the various 
hospital units through the town. These 
units were specialized to take care of certain 
groups of cases. The seriously wounded 
crowded the pre-existing hospitals, the less 
serious were distributed in the schools and 
public buildings, and the minor injuries to 
the nursing homes. After several months 


when the chronic stage of wound surgery 
was entered by these centers in the valley 
of the Rhine, the necessity for further special- 
ization had all been forseen and met. For 
example, the amputated cases were grouped 
together. The men were taught to harden 
their stumps by usage, so that no time might 
be wasted in tolerating artificial limbs. The 
crippled were taught new trades in manual 
training schools. Through Germany 26 such 
schools were established as also in France at 
a later period. The training was highly 
specialized to fit the infirmity. For instance, 
at Heidelberg there were a number of men 
who had lost their right arm, and they were 
receiving instructions from a similarly crippled 
teacher. They were first taught how to feed 
and dress themselves, next how to write 
with their left hand, and finally stenography 
and typewriting. A good illustration of the 
national economy this system effected, was 
the case of an intelligent farm laborer whose 
right arm had been shot away. Six weeks 
from the time he entered the training school 
he received employment as a stenographer 
at twice the salary he earned before the war. 
The various factories and industries of Ger- 
many were catalogued as to how many of a 
particular type of maimed men they could 
utilize. Thus in April, the German branch 
of the Western Electric Company had already 
received eleven out of the twenty-five legless 
workmen for whom they had promised em- 
ployment. The stiffened joints and contract- 
ed scar cases were assembled and treated in 
hydro and mechanico therapeutic institutions. 
I remember well a sergeant with merely a 
stiffened wrist and small sinus. His wrist 
was cupped twice daily. It was roasted in 
hot sterilized sand, alternating with sun baths 
on bright days. It was exercised in mechan- 
ical apparatus and massaged as if the nation’s 
life depended on that one wrist. Special 
schools for the blind were established when 
need first arose. 

No day of usefulness for national better- 
ment was lost during the convalescent stage. 
The convalescent wounded of the average 
hospital, instead of idling, smoking, and 
joking the entire day as when I was in France, 
were given instructions in arithmetic and 
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geography, lessons in conversational French 
and in German grammar and practical illus- 
trations in the pruning and grafting of trees 
and vines, in the dividing of potatoes for 
planting and multitiidinous other activities. 
At the larger hospital centers, the groups 
were even more specialized. The head wounds 
from the German West front were largely 
gathered in Cologne under Professor Preysing. 
The mandible cases were concentrated at 
Diisseldorf under a master orthodontist, 
Professor Bruhn. In this clinic reconstruc- 
tive surgery after the terrible face injuries 
reached its highest development under a 
surgeon already trained in the accident ser- 
vice of the Essen Iron Works. 

In Berlin the nerve lesions were collected 
at Virchow hospital under Bourchardt and 
Oppenheim. There seemed time and energy 
in the nation even to make elaborate color 
drawings of the lesions and minutely record 
the scientific data for future report. Down 
the East front of the German army, the same 
orderly grouping prevailed, under crude con- 
ditions, however. Austria and Hungary had 
recovered from their early inundation with 
sick and wounded. ‘They were vast hospital 
camps which made the Western situation 
small in comparison and like the other nations 
these lacked the detail organization of Ger- 
many. 

In retrospection of all the marvels of intri- 
cate organization, the most impressive fea- 
ture was the economic results. The acute 
cases were less severe by virtue of prompt 
treatment. The chronic cases were not back- 
ing up, like logs in a jam, to be cleared out 
after the war: each case was moving smoothly 
to its final cure, with the system and precision 
of peace. It was the economic, humanitarian, 
impersonal triumph of organization. 


CONCLUSION AND SUMMARY 


Thus of the nations I saw, it had taken the 
surgically best prepared about two weeks to 
bring order out of the first chaos of war, and 
the least prepared about half a year. For 
the chronic stage of wound repair only one 
nation impressed me as having become thor- 
oughly organized and efficient in detail with- 
in the first half year. 


From the start all these nations were in- 
finitely better prepared for conflict than Amer- 
ica. In our own recent war we never ap- 
proached order or efficiency. We are now 
materially no better prepared. It is true 
we have a highly efficient small army medical 
corps, yet the professional military surgeon 
does not practice the surgery of war. He is 
primarily a sanitary officer, whose first duty 
is to keep the health of the troops, a second 
duty that of administration, and a third duty 
that of ridding the field army of sick and 
wounded. With us as in Europe, the burden 
of care will fall on the civilian surgeons repre- 
sented here tonight. Life and limb must be 
conserved from infection by the civilian sur- 
geon of the forward base hospital. America 
has an abundance of civilian surgeons skilled 
in the traumatic surgery of peace. Yet under 
the strain of war, in our present state of un- 
preparedness we cannot mobilize this raw 
material with efficiency. The master sur- 
geons will be misfitted to the general needs. 
They cannot besuddenly mustered nor thrown 
well equipped to the points of vital necessity. 
They will lack an adequate staff of nurses 
and hospital personnel. They will find them- 
selves as did our unit in France, wasting pre- 
cious months in gathering the equipment and 
personnel for a forward base hospital, which 
for efficiency should have been put in oper- 
ation over night. 

We who have seen the nature and inhumane 
operation in war, of deficient preliminary 
organization, urge the need of preparedness on 
this, the Clinical Congress of Surgeons. We 
urge that this great body impressively repre- 
sent the need of surgical preparedness to our 
national government, to urge that we, the 
surgeons who must do the work of war, be 
organized and equipped before the storm; 
to plead that our organization and equip- 
ment for the first shock of conflict be no less 
efficient than the minimal needs shown in this 
great conflagration. 

In urging that we pattern an adequate and 
complete sanitary service after the humani- 
ties of the most efficient nation, I am not 
pleading the cause of any belligerent. I am 
pleading the cause of our own country. 

Tonight is part of the square issue; pre- 
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paredness. If conflict comes shall we by lack 
of organization again condemn our wounded 
to the horrors of neglect as in previous wars; 
shall we maim and slaughter them by infections 


more deadly than the enemies’ bullet: shall 
we strain our national resource in life, in 
money, and in pension roll, or shall we be 
surgically prepared? 





THE UNIT PLAN 


OF ORGANIZATION OF THE MEDICAL RESERVE 


CORPS OF THE U.S. A. FOR SERVICE IN BASE HOSPITALS! 
By G. W. CRILE, M.D., F.A.C.S., CLEVELAND, OHIO 


known that mediocrity well organized 

is more efficient than brilliancy combined 

with strife and discord. A group of 
weaklings pulling in the same direction yield 
a better net result than giants pulling in 
opposite directions —and therein lies the 
strength of organization for any purpose. 

A war falls like a thunderbolt from the 
blue — a large army is mobilized, and, pre- 
pared or not, it must throw itself against an 
invading foe which may be armed to the 
teeth and highly organized. Our country 
has vast supplies of untrained men and of 
raw materials. Our manufacturers are now 
learning how to make munitions, but our 
human material still remains raw. This is 
neither the place nor the time, however, to 
discuss our national defense from the military 
point of view, but rather to consider the 
medical aspect of our preparedness for war. 

When our distinguished American Am- 
bassador, the Hon. Myron T. Herrick, asked 
me to take a service in the American Am- 
bulance I suggested that it might be better to 
form a Unit among the men at Lakeside Hos- 
pital, and take complete charge of a given 
number of patients. This proposal was 
cabled to the American Ambulance and a 
favorable reply returned. This was the be- 
ginning of the University Unit plan of or- 
ganization for service at the American Am- 
bulance. 

This plan worked out so excellently in 
France that it has occurred to me that, at 
least for the base hospitals, it would be a 
workable plan for our American Medical 
Reserve Corps. After an informal discus- 
sion with the Surgeon General of the Army 


it civil practice in hospitals it is well 


he suggested that to stimulate further dis- 
cussion I should outline a plan for a unit to 
take charge of a 500 bed base hospital. The 
purpose of presenting this matter before 
this audience is to invoke thought and dis- 
cussion and to receive suggestions. 

The experience of some of the nations now 
at war should serve as a solemn warning to us 
to see that injured soldiers do not lose their 
lives or their limbs for want of competent 
surgeons. Because of lack of preparation 
for the present emergency in Europe, it hap- 
pened, in the early stages of the conflict at 
least, that the surgeon was more dangerous 
than the enemy. For us this danger may in 
large measure be obviated if we make an 
adequate organization in times of peace. 

In making such an organization of the 


. Medical Reserve Corps, we must be guided 


by three fundamental principles. First, 

each man should be assigned to the service 

for which he is best qualified. Second, the 

mobilization of the Reserve Corps should be » 
country wide. Third, standard materials 

should be stored so that we may not be caught 

by a shortage at a time when industries are 

paralyzed. 

In general, it would seem that the civil 
surgeons of the Reserve Corps should under- 
take no administrative duty — such as care 
of transportation, records, supplies, com- 
missary, etc. The civil surgeon should be 
primarily and if possible exclusively engaged 
in the care of patients. These units will be 
most efficient if they are made up of men who 
have had similar training and who know each 
other well, and if they have associated with 
them a nursing staff familiar with their meth- 
ods. This suggests that the first units be 


1 Presented in the Symposium on “Military Surgery,” Clinical Congress of Surgeons of North America, October 25~—30, 1915. 
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made up from the staffs of large well-or- 
ganized hospitals — especially teaching hos- 
pitals — and that they be distributed ac- 
cording to population among the states of 
the union. If not already enrolled, the 
surgeon accepting this service should receive 
appointment in the Medical Reserve Corps. 
The following personnel is suggested as 
adequate for each base hospital of 500 beds: 
Surgeons: 
One chief surgeon, in charge. 
Five associate surgeons, each in charge of 
one service of 100 beds. 
Three assistant surgeons. 
Orthopedic surgeon. 
Anesthetists, 3. 
Pathologist and assistant. 
Internist. 
Neurologist. 
Oculist. 
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Dentists, 2. 

R6ntgenologists, 2. 

Mechanicians, 2. 

Secretary and Record Clerk. 

Stenographers, 2. 

Nurses, 50. 

The general surgical instruments and a 
supply of apparatus for each unit should be 
owned by the government and stored in a 
room set aside for that purpose. There 
should be meetings of the unit annually or 
oftener. 

Each unit would be assigned to service in a 
certain contingent of the army and would go 
on duty automatically with that contingent. 

The preparation and construction of the 
base hospitals would be in charge of the regu- 
lar army. Army officers would be on duty 
in each hospital and would have entire charge 
of its administration. 
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THE RADICAL OPERATION FOR CARCINOMA OF THE UTERUS! 


By HOWARD CANNING TAYLOR, M.D., F.A.C.S., New York 


a low degree of malignancy, there is no 

cure for cancer which is accepted by the 

profession other than its complete re- 
moval by surgical means. Though there 
have been promising results reported from 
the use of other agents, such as radium, 
X-rays, and the cautery, these results are not 
such that their use would be advised for a 
limited growth in a patient constitutionally 
suited for an operation for its removal. I 
personally believe that there is a distinct 
value in the use of radium, X-rays, and the 
cautery in cancer of the uterus. ‘The use of 
them is still experimental, and sufficient time 
has not yet elapsed to prove the permanency 
of the results reported from their use. It 
is probable that some cases treated by these 
agents will remain cured beyond the five- 
year period; the number of these cases, how- 
ever, is uncertain, and until more definite 
clinical statistics are available the use of 
radium, X-rays, and the cautery will be 
largely limited to inoperable cases, and the 
earlier cases will be treated by some operation 
for the removal of the growth. If this were 
a test between the two methods of treatment 
of cancer, it would obviously be unfair as 
the favorable cases would receive one form 
of treatment and the unfavorable cases the 
other. The surgical removal of cancer is a 
mode of treatment about which we have 
definite knowledge, and it is not to be aban- 
doned until we have something that is cer- 
tainly better with which to replace it. 

There is no doubt that the use of radium 
and X-rays has modified the selection of cases 
suitable for operation. The possibility of 
helping a woman otherwise hopelessly dis- 
eased has induced us to operate on cases in 
which the chance of relief was slight. This 
has affected badly the statistics both of the 
primary mortality and of the permanent cures. 
I prefer now to recommend radium and X-rays 
in such cases in which formerly I would have 
chanced operation. 


] F we except certain superficial growths of 


Selection of route. Of the two routes, the 
abdominal and vaginal, the former is the 
first choice of most operators. There are, 
however, certain cases that are approached 
more easily through the vagina than through 
the abdomen, on account of the size of the 
vagina and the thickness of the abdominal 
wall. The larger the vagina and the greater 
the degree of prolapse, the more easy is a 
vaginal hysterectomy; but an abdominal 
hysterectomy is also easy in these cases be- 
cause a uterus that will come down into the 
vagina can also easily be drawn so high into 
the abdomen that its removal from above 
is also more easy. A fat abdominal wall adds 
greatly to the difficulty of any abdominal 
operation and is a contra-indication for a 
radical abdominal hysterectomy. If there 
is a combination of a thick abdominal wall 
and a wide vagina with a prolapsed uterus, 
the vaginal route should be selected. Per- 
sonally, I prefer the abdominal route and use 
it for all cases except those in which there is a 
fat abdominal wall and a wide vagina. 

Selection of operation. We commonly 
speak of a simple and a radical abdominal 
hysterectomy for carcinoma of the uterus. 
This raises the question, What is the difference 
between the operations? Theoretically there 
is a great difference, practically one merges 
into the other. In one operation vessels are 
ligated close to the uterus and no attempt 
is made to remove any of the pelvic connec- 
tive tissue; in the other operation the ureters 
are exposed, the vessels are ligated outside 
of the ureters close to the pelvic wall, and a 
large amount of pelvic connective tissue 
and a large portion of the vagina, is removed. 
Practically, in some cases, because of techni- 
cal difficulties, because of hemorrhage which 
is difficult to control and the general condition 
of the patient, the theoretical operation ends 
with the removal of the uterus and a com- 
paratively small amount of surrounding con- 
nective tissue. Practically, no one at the 
present time doing a simple abdominal hys- 


1Presented in the symposium on “Cancer of the Uterus”’ at the meeting of the Clinical Congress of Surgeons of North America, 
Boston, October 28, 1915. 
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terectomy for cancer of the uterus would 
ligate the vessels closer to the uterus than 
is technically necessary. I know that, in 
my own work, my simple hysterectomies for 
cancer of the utérus are more extensive 
than they were before I became familiar 
with the more radical operation. I believe 
that this improvement in simple hysterec- 
tomies is one of the advantages that has re- 
sulted from the introduction of the radical 
operation. In favorable cases the theoretical 
radical abdominal hysterectomy can be per- 
formed and a large amount of pelvic connec- 
tive tissue of the vagina can be removed. This 
adds greatly to the chances of a permanent 
cure of the case. There is no doubt, however, 
for the reasons that I have given, that any 
series of radical abdominal hysterectomies 
contains cases that do not differ in the amount 
of tissue removed from cases in a series of 
simple hysterectomies by the same operator. 

The extent of the operation performed for 
the removal of any malignant growth is 
limited by two factors: (1) the risk to the 
life, and (2) the amount of mutilation of the 
patient. 

In deciding between a simple and a radical 
abdominal hysterectomy for cancer of the 
uterus, the question of mutilation can be 
ignored because the uterus, tubes, ovaries, 
and a part of the vagina are removed in each 
operation; and the additional pelvic tissue 
and vagina removed in the more extended 
operation is practically no additional mutila- 
tion. There is, however, a distinct increase 
in the risk to the patient in the radical opera- 
tion. It is a more extensive operation re- 
quiring more time, complications during and 
after the operation are more frequent, and 
a higher primary mortality is a necessary 
result. 

Primary mortality. The radical operation 
is associated with a greater risk than the 
simple hysterectomy. The higher primary 
mortality of the radical operation is not 
due entirely to the operation itself. It must 
be remembered that every series of radical 
abdominal hysterectomies contains cases that 
were too far advanced for removal by a simple 
hysterectomy. For a simple hysterectomy 
the growth must practically be limited to the 


uterus itself, while a moderate involvement 
of the broad ligaments is not an absolute 
contra-indication to the radical operation. 
For growths of the same extent in patients 
in whom the radical operation is not contra- 
indicated because of constitutional disease 
or of thick abdominal wall, I believe that 
the primary operative risk is only moderately 
greater for the radical than for the simple 
hysterectomy and is not sufficient to out- 
weigh the advantages of the more extended 
operation. After the ureters have been 
isolated, a procedure that is usually not diffi- 
cult, the radical operation can often be done 
with little more trouble than the simple 
hysterectomy. In my own cases, the pri- 
mary mortality was about 15 per cent. 
Some of these deaths resulted from operating 
on cases that were really inoperable because 
of the advanced state of the disease. I be- 
lieve that the mortality will be less in the 
future with a more careful selection of cases. 

The complications are more frequent both 
during and after a radical than a simple 
hysterectomy. Like the increased primary 
mortality they result partly from the nature 
of the operation, and partly from the greater 
extent of the growth that is attacked by the 
radical operation. 

Injuries to the ureters. They are accidental 
division, ligation, and sloughing. I have 
accidentally divided the ureter once in about 
fifty cases, but so far as I know, I have not 
ligated it. These accidents are reported 
by many operators, and while they cannot be 
laid to carelessness they are accidents that 
should be avoided. I do not believe that 
the ureters are accidentally divided or ligated 
as frequently in the radical as in the simple 
hysterectomy, and it is surely discovered 
in the former but may not be in the latter. 
Since I began to do the radical operation for 
cancer of the cervix uteri, I have so frequently 
found the ureter in a relation to the uterus 
that I did not expect that it seemed as though 
I would have ligated it if I were doing a simple 
hysterectomy. I have no doubt that this 
accident occurs in simple hysterectomies 
for carcinoma and is never discovered. 

Sloughing or necrosis of the ureters is an 
accident of the radical operation which never 
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occurs in a simple hysterectomy. In a series 
of 500 cases reported by Wertheim there was 
sloughing of the ureters in 30 cases; in 5 it 
occurred in both ureters. The sloughing 
of the ureter usually occurs between the 
seventh and the tenth day. The necrosis 
of the ureter may be partial or complete, 
that is, only a part or the whole of the ureteral 
wall may be destroyed. 

The most frequent result of the necrosis 
is a ureterovaginal fistula, and if partial 
it usually heals spontaneously. In a few 
cases the urine may be discharged through the 
abdominal wound. The ureteral fistula pre- 
disposes to renal infection. 

The cause of the necrosis of the ureter in 
most cases is probably the interference with 
its blood supply during the operation. It 
may be caused by kinking or by pressure of 
gauze or drainage tubes. It is possible that 
some cases of ureteral fistula result from a 
direct injury or ligation at the operation 
which was not recognized at the time. 

Bladder complications. ‘There is no doubt 
that injuries to the bladder more frequently 
follow the radical than the simple hysterec- 
tomy. However, I believe this to be the 
result of the extent of the disease and not 
to the intrinsic difficulties of the operation. 
The separation of the bladder is more exten- 
sive in the radical than in the simple opera- 
tion, but if the malignant growth has not 
involved the bladder wall, its separation is 
not usually followed by injury or necrosis. 
As I have stated, I do not believe that in- 
jury at the time of operation or subsequent 
necrosis of the bladder is materially more 
frequent with the extended than with the 
simple hysterectomy. 

Paralysis of the bladder requiring prolonged 
catheterization is of frequent occurrence 
after the radical operation. Catheterization 
for a period of three weeks or until the patient 
is out of bed is common. As a result partly 
of the prolonged catheterization and partly 
of the extensive separation of the bladder 
wall, a severe cystitis often develops. 

Kidney complications. These complica- 
tions are the ones that result indirectly from 
the lesions of the bladder and the ureters. 
The longer a ureteral fistula persists, the 


greater are the chances of renal infection 
from it. A pyelonephritis necessitating a 
nephrectomy developed in one of my cases 
in which the ureter was divided during the 
operation and in which a ureteral fistula 
subsequently developed. An infection of 
the kidney frequently follows the infection 
of the bladder. This ascending infection is 
favored by the condition of the ureters. As 
the ureters are dissected free during the opera- 
tion, they must subsequently lie in a bed of 
adhesions, and it is fair to assume that there 
may be some interference with their function. 
To the same extent that the lesions of the 
bladder and ureter are more frequent in the 
extended operation, the renal complications 
will be more common. 

In one of my cases there was such an ex- 
tensive post-operative bleeding into the blad- 
der that it was necessary to wash out the 
blood clots for several successive days through 
a large catheter. The local and general 
condition of the patient at the time precluded 
a cystoscopic examination. One made subse- 
quently did not reveal the cause of the bleed- 
ing. It was not from a bladder extension. 
It was the only case in which this complica- 
tion occurred. 

Hemorrhage. Bleeding that may be ex- 
ceedingly difficult to control occurs from 
the venous sinuses around the ureters and 
the base of the bladder. The ligation of the 
anterior trunk of the internal iliac arteries 
will diminish the amount of the bleeding. 
Hemorrhage, however, is a serious complica- 
tion and is responsible for a number of deaths. 
The longer time that it requires to perform 
the radical operation and the _ technical 
difficulties associated with it often increases 
the amount of blood that is lost and has a 
definite effect on the outcome. 

Infection. It is probable that the risk of 
infection is no greater in the radical than in 
the simple hysterectomy for a carcinoma of 
the cervix uteri of the same extent. The 
same care should be taken in each operation 
to prepare the vagina, and the extent of the 
disease influences the degree to which it can 
be rendered sterile. The larger amount of 
tissue that is removed in the radical operation 
lessens the chance of tearing the uterus from 
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the vagina and infecting the peritoneal 
wound. The larger amount of vagina that 
is removed in the radical operation allows 
greater protection of the peritoneum than 
is possible with the lesser operation. If the 
growth is a limited one, such as could be 
removed by a simple hysterectomy, it is 
possible to protect the tissues so that there 
is little risk of infection. In the radical 
operation there is an extensive exposure of 
the pelvic tissue, and in an extensive case it 
is difficult to have the technique so perfect 
that the tissue is not soiled during the opera- 
tion. The risk of infection is certainly a 
great one in the radical operation. This is 
shown by the fact that 3 cases out of 8 deaths 
in my cases died of infection. 

In addition to the complications of which 
I have spoken, there are a number of others 
common to all extensive operations, such as 
pulmonary and cerebral embolisms, pneu- 
monia, uremia. etc., that cause a number of 
deaths. 

A radical abdominal hysterectomy for 
cancer of the cervix uteri, therefore, must be 
recognized as an operation that is associated 
in certain cases with complications that seri- 
ously endanger the life of the patient, and 
it is justifiable only if the results are better 
than with any other known method. 

Results. Statistical and theoretical evi- 
dence favor the radical operation. From 
European clinics, large series of cases are 
reported showing a much higher percentage 
of permanent cures than has been obtained 
by any other operation. The experience 
of any one surgeon in America is more limited 
than that of some foreign clinics, but in 
the aggregate it seems to confirm the reports 
from abroad. 


To me, the theoretical consideration of the 
operation is even more convincing than the 
statistical. The more extensive an operation 
is for a malignant growth, the greater are 
the chances of a permanent cure if the pa- 
tient survives the operation. This is true 
of cancer in the uterus as in other organs; and 
as the radical is more extensive than the 
simple hysterectomy, the permanent cures 
must be greater. 

It must constantly be remembered that 
it is an extensive operation associated with 
serious complications and a definite operative 
risk, and for this reason the radical hysterec- 
tomy should be selected for patients whose 
physical condition warrants an extensive 
operation and whose local condition warrants 
the belief that the growth can be removed 
without technical difficulties. 


CONCLUSIONS 

My treatment of carcinoma of the cervix 
uteri then is as follows: 

1. For the favorable case, that is, a pa- 
tient in a good general condition, an abdom- 
inal wall without an excess of fat, and no 
associated pelvic lesion to increase the opera- 
tive risk, and a limited growth, I advise the 
radical operation. 

2. For a limited growth in a patient who 
is a bad risk on account of general or local 
conditions I advise usually a simple abdominal 
hysterectomy, occasionally a vaginal hysterec 
tomy. 

3. For the so-called inoperable case, I 
advise radium, X-rays, and the cautery. 
In this class, because of the favorable reports 
that are published following the use of 
radium, X-rays, and the cautery, I include 
cases that formerly I submitted to operation. 
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THE RELATIVE MERITS OF THE OPERATIONS FOR CANCER OF 
THE UTERUS’ 


By DONALD C. BALFOUR, M.D., F.A.C.S., RocHESTER, MINNESOTA 
From the Mayo Clinic 


HE best operation for cancer of the 
uterus is the one which permits the 
widest extirpation of the disease, com- 
mensurate with the lowest possible 
operative mortality, and the minimization 
of immediate and late complications. Un- 
fortunately, no one operation has proved so 
satisfactory, either in primary or ultimate 
results, as to leave the treatment of cancer of 
the uterus on a settled basis. Certain pe- 
culiar features of cancer of the uterus and 
particularly of the cervix, in relation to symp- 
tomatology, variability in malignancy, and 
the rdle played by infection renders impor- 
tant the intelligent utilization of every known 
means to combat the disease. 

Unless further evidence is more convincing, 
it is safe to assert that, regardless of the 
efficacy of any treatment of the cancer in 
situ, an organ in which cancer has developed 
should be removed, if such organ is of itself 
not essential to life. There can be no logical 
argument that the general surgical principles 
accepted in the treatment of cancer in other 
regions should fail to be applicable to cancer 
of the uterus. It is true that in cancer of the 
cervix its anatomical relationship to the blad- 
der, ureters, and rectum and its relative inac- 
cessibility introduces problems which alone 
tend to limit efforts toward its treatment. 

It is well known that with cancer in any 
part of the body, secondary infection is an 
important factor in the spread of the disease, 
and consequently in the immediate and end- 
results of the operation. Malignant disease 
of the cervix is a good example of this septic 
type of cancer, statistics showing that in 4o 
per cent of individuals dying from cervical 
cancer, no evidence of metastasis is found. 
The infection, as shown by Rosenow, is usu- 
ally streptococcic, and any surgical measure 
which does not at the same time sterilize the 
growth and the surrounding tissues is open 
to serious objection. A study of the results 
following the older types of operations for can- 


cer in any septic situation shows a high rela- 
tive mortality from the disease, depending as 
much on the degree of infection as on any 
other factor, and herein lies the justification 
for the clinical belief in the use of the actual 
cautery. 

Much of the pessimism in regard to the 
earlier history of operations for cancer of the 
cervix was due to the fact that the disease 
was often disseminated as a direct result of 
the traumatism of the operation, not only 
through the vascular system and the lym- 
phatics but by transplantation to the opera- 
tive wound. Autogenous grafting as the 
result of mechanica! injury is an important 
cause of recurrence and is frequently observed 
in cancer in various situations. This pos- 
sibility must always be borne in mind in 
carrying out any operation for cancer. Un- 
doubtedly recurrences have taken place, 
particularly in dealing with cancers of the 
cervix, from failure to recognize this fact, the 
recurrence being due not to incomplete re- 
moval of the disease but rather to the en- 
grafting of cancer-cells on cut and lacerated 
surfaces. 

Of the various operations for cancer of the 
uterus, there is no doubt that total abdominal 
hysterectomy, as popularized by Wertheim, 
is the most radical surgical procedure we 
possess for dealing with the disease, and no 
method gives higher percentages of perma- 
nent cures, especially if preceded by cautery 
sterilization of the primary lesion. One 
must, however, give serious consideration to 
certain indisputable facts associated with 
this operation. The primary mortality is 
higher (Wertheim reports 19 per cent) than 
in any other method; immediate complica- 
tions, such as ureteral and other fistulae, 
are relatively frequent (Wertheim reports 
7 per cent), while late complications, such as 
pyonephrosis, are not rare. It is possible 
that this primary mortality can eventually 
be reduced to less than 10 per cent by im- 


1Presented in the symposium on “Cancer of the Uterus,’’ at the meeting of the Clinical Congress of Surgeons of North America 
Boston, October 26, rors. 

















BALFOUR: 


provement in surgical technique. The pos- 
sibility of fistula of the bladder, rectum, 
ureter, etc., can also be greatly minimized, 
especially if the practice is followed of com- 
pletely or nearly closing the abdominal cav- 
ity and not packing the pelvis with gauze 
brought out through the vagina. Since we 
have discontinued the use of gauze in actual 
contact with the possibly injured ureter, or 
bladder, etc., fistula have not developed. 

Do the late results justify an operation 
which is so extensive in its glandular dissec- 
tion that serious sequel are possible, to say 
nothing of the initial high mortality? It 
would seem from our own statistics, that in 
the average case they do not, and that some 
modification of the Wertheim operation will 
give as good results with less risk. 

A study of our statistics shows that the 
results of vaginal hysterectomy for cancer 
of the cervix by the old bloody methods 
seldom permanently cured the patient and 
that when the clamp and cautery method was 
introduced about fifteen years ago, there was 
a marked change for the better, in ultimate 
results, with an operative mortality well 
under 5 per cent. A brief description of the 
operation as done in our clinic may not be 
amiss. 

The cancer, when situated in the cervix, is 
first destroyed by the cautery and then a 
dissection made with the Paquelin cautery 
knife through the vagina and _perimetric 
tissues, the separation of the bladder by gauze 
dissection being the only part of the operation 
which is not done with the cautery. If the 
fundus of the uterus is drawn out anteriorly 
before clamps are placed and the clamps ap- 
plied from above down, injuries to the, bladder 
and ureter do not occur. After removing 
the uterus in this manner, the tissues in the 
bite of the clamps and the clamps them- 
selves are thoroughly heated. The clamps 
are left on 48 hours and unlocked at least ten 
hours before removal. The iodoform gauze 
which has been packed lightly into the space 
between the clamps is left undisturbed for six 
or seven days. This operation has given as 
good results under similar conditions as have 
been obtained from total abdominal hysterec- 
tomy and with a lower operative mortality. 
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It is especially applicable to elderly and obese 
patients and to those who, for any other 
reason, are poor surgical risks. 

The development of cancer may be des- 
cribed as progressive transplantation into the 
tissues Experimentally, it has been shown 
that cancer-cells are less resistant to heat than 
normal cells and that heat prevents successful 
transplantation; therefore the tissues to as 
great a distance as possible from the local 
lesion should be heated to a point which 
will prevent the progress of the disease. The 
heat must be applied slowly for at least one 
hour. 

Percy has developed a method which de- 
rives the full value of this agent in the treat- 
ment of cancer of the cervix. I became inter- 
ested in this method about two years ago and 
from experience in more than one hundred 
cases am convinced of its great value. Its 
essential and advantageous features are: (1) 
the slow heating process, (2) the abdomen 
always open, (3) the gloved hand of an assist- 
ant in the abdomen indicating the effectiveness 
of the heating process, and (4) the water- 
cooled speculum. The method undoubtedly 
offers more to the patient with advanced 
cancer of the cervix than any treatment with 
which we are familiar. Its value is so definite 
in the advanced stages that serious considera- 
tion must be given its possibilities in the 
earlier stages of the disease. 

Recently, in several of our cases of ad- 
vanced cancer of the cervix, the Percy treat- 
ment has been accompanied by ligation of 
both internal iliacs. The ultimate benefits 
of this procedure cannot yet be foretold. At- 
tention should be drawn to the fact that in 
stretching the vaginal tissues in order to use 
large specula, secondary carcinomatous no- 
dules may develop in the vagina and about 
the vulva. This occurred in four of our cases, 
evidently due to transplantation into fissures 
produced by the stretching. We are now 
careful, after any operation through the vagi- 
na, to thoroughly remove any particles by 
irrigation and then swab out the vagina and 
fissures with Harrington’s solution or tincture 
of iodine to discourage the occurrence of such 
unnecessary and unfortunate sequele. 

For the moderately advanced cancer of 
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the cervix, the advantages of a two-stage 
operation have gradually become apparent. 
First, treatment by heat (Percy method), as 
in the inoperable cases, and conducted as 
though no further operation would be neces- 
sary; second, a total abdominal hysterectomy 
some weeks later. It has been interesting 
to note that of 16 such cases operated on in 
our clinic, although in three cancer-cells were 
still present, in 13 there were no macroscopic 
or microscopic evidences of the original 
disease. Regardless of this fact, other things 
being equal, I believe that the uterus should 
be removed. Although the results following 
the clamp and cautery operation were rela- 
tively excellent, the two-stage operation offers 
distinct advantages and we are employing it 
more and more frequently. For cancer of the 
body of the uterus total abdominal hysterec- 
tomy is the operation of choice; vaginal hy- 
sterectomy being employed only when, because 
of the poor surgical risk, such a route pos- 
sesses positive factors of safety. 

In the so-called “inoperable” cases, heat 
with ligation of the blood supply limits the 
progress of the disease, stops bleeding and 
discharge, improves the patient’s health 
temporarily, and occasionally converts what 
is apparently quite a hopeless inoperable con- 
dition into an operable condition. Our 
experience with the Coolidge tube and with 
radium has not been sufficient to justify an 
opinion as to the permanency of cure, but in 
the few cases observed, extraordinary benefit 
has been derived. 


Summary of the present status of operative 
procedures for cancer of the uterus in our 
clinic: 

1. Patients with cancer of the cervix not 
too far advanced and who are good surgical 
risks should be treated by thorough cautery 
sterilization of the local disease in the cervix, 
and total abdominal hysterectomy of the 
Wertheim type. 

2. When cancer is confined to the cervix, 
the vaginal outlet fairly lax, and the’ patient 
is a poor surgical risk, i.e., obese, with cardio- 
renal disease, etc., the preferred treatment is 
the clamp and cautery vaginal hysterectomy. 

3. In the more advanced stages of the 
disease if the patient is a good surgical risk 
the two-stage operation should be done, i.e., 
the Percy method of tissue coagulation by 
heat followed after some weeks by total ab- 
dominal hysterectomy. If the patient is a 
poor surgical risk the Percy method should be 
applied but the abdominal hysterectomy 
should be considered on its merits in the in- 
dividual case. 

4. In most instances in cancer of the body 
of the uterus a total abdominal hysterectomy 
should be done. In the small minority of 
patients with cancer of the body of the uterus 
who are poor surgical risks, clamp and cautery 
vaginal hysterectomy may be indicated. 

The foregoing observations are based on a 
review of 634 cases of cancer of the uterus 
operated on in our clinic during the past ten 
years. A detailed history of these with 
the ultimate results will be published later. 
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HEAT IN THE TREATMENT OF CARCINOMA OF THE UTERUS! 


By J. F. PERCY, M.D., F.A.C.S., GALEsBuRG, ILLINOIS 


temperature is raised to 113° F. 

(45° C.) and maintained for ten mi- 

nutes. The truth of this statement is 
the basis for the use of a low degree of heat 
in operable or inoperable uterine carcinoma, 
or, indeed, in all forms of malignancy, where 
it is possible to use heat as the destructive 
agent. 

It seems necessary to reemphasize the fact 
that the correct application of heat in uterine 
cancer is not a cautery operation. 

It should be remembered that my present 
technique, especially the use of the low degree 
of heat, is a matter of development of only 
three years. My paper describing my ex- 
periments, and the conclusions drawn from 
them, was published only last year.? In 
the three years, I have not had a large number 
of cases, except of the utterly hopeless type. 
Of these very advanced cases, go per cent are 
operable by the application of heat. 

The results in this otherwise utterly hope- 
less type of cases are sometimes surprisingly 
good. This is especially true if there are no 
secondary degenerative changes in the kid- 
neys, liver, and heart. In order not to con- 
fuse the subject from the standpoint of 
statistics, the very advanced case of uterine 
carcinoma should be classed with the pal- 
liative operations only. But let me also re- 
mind you that the heat technique in its 
present stage of development is the only meth- 
od by which a gross mass of cancer can be 
safely destroyed. The result of this is an 
immediate improvement of the patient phys- 
ically. I am also convinced that the ac- 
tivity of the metastasis is inhibited, probably, 
because the destruction of the gross mass per- 
mits the natural defensive forces of the body 
to become more active. Another important 
fact that can be truthfully claimed in favor 
of the heat treatment is that the local recur- 
rence, should it develop, is much less active, 


A MASS of cancer is destroyed when the 


2 Best methods of discouraging the activity of inoperable cancer: 
a study of heat in cancer. J. Am. Med. Ass., 1914, Ixil, 1631. 


as is shown by a markedly slower growth. In 
addition to this, the patient loses her pain, 
and with it the dependence on morphine. 
With this should also be included the dis- 
appearance of the hemorrhage and the stink- 
ing discharge, all of which brings with it a 
hope that life will be prolonged in comfort; 
and it usually is. The resulting physical and 
nutritional improvement of the patient, fol- 
lowing the application of heat, permits the use 
of massive doses of X-ray from the Coolidge 
tube for attacking the small points of metas- 
tases that may exist along the iliacs and ure- 
ters, also in the rectum and vagina. So far, 
my experience has taught me that the X-ray, 
in large masses of cancer, is a dangerous form 
of treatment. For small masses, regardless 
of how deeply seated, it is of preeminent 
value, if used by those really trained to use it. 

Of the utterly inoperable cases, the kind 
with a 100 per cent mortality, I have six that 
lived beyond the three-year limit. One of 
them died at the end of three years, of cancer 
of the liver, but with a pelvis free from de- 
monstrable cancer. Of the five remaining 
alive, one was operated on seven years ago, 
one four years ago, and the remaining three, 
three years ago. In none of these cases was the 
abdomen opened; and in all, the high degrees 
of heat were used. In none of these cases, 
also, was there any subsequent treatment 
with the X-ray, serums, or toxines. In the 
last three years, the number of cases that have 
come under my care, and which should be 
classed as cases for palliation only, have in- 
creased in number. Many of these were re- 
currences after a Wertheim or panhysterec- 
tomy, and with recurrences in the bladder, 
rectum, and pelvic fascia or vagina. In this 
latter type of cases, no very appreciable benefit 
was given. In quite a number, death was un- 
doubtedly hastened from a resulting ascend- 
ing infection of the kidneys due to opening 
the bladder in an attempt to destroy the can- 
cer in its base. In this connection, it is 
well to remember that nephritis is also a 


1 Presented in the Symposium on “Cancer of the Uterus,” at the meeting of the Clinical Congress of Surgeons of North America, Boston, October 
25-30, 1915. 
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common accompaniment of pelvic cancer, 
even where there has been no operation. For 
the purpose of statistics, too few cases, espe- 
cially of the first and second degrees of in- 
volvement, have been subjected to the low 
degrees of heat in the three years since my 
experimental work taught me its value. 

It may be of some interest, however, to 
state that I have fifteen cases of the first- and 
second-stage type that are alive and free from 
recurrence, averaging two or more years after 
the application of the treatment. These 
cases were treated with the low degree of 
heat, the abdomen was opened, but nothing 
was removed except the ovaries and tubes. 
None of them have been treated subsequently 
by the X-ray. The immediate post-opera- 
tive results in the cases that do well are not 
different from the ordinary laparotomy. 
Since tying both internal iliac and both ovarian 
arteries, I have had no secondary hemor- 
rhages. 

It is only fair to state, however, that when 
I publish the statistics of my first hundred 
cases, the immediate results in the advanced 
cases are not going to be such as to arouse 
enthusiasm on the part of surgeons; much of 
this will be due to the fact that I have been 
exploring an unknown field, risking too much, 
perhaps, but always with the hope that if I 
could destroy the gross mass, the patient’s 
natural defensive forces would take care of 
the present and future metastases. With in- 
creasing knowledge of what can be done with 
the otherwise utterly inoperable third-stage 
case by the application of heat, possibly by 
making use of a two-stage operation, by 
better judgment and better technique in their 
management, and following the hospital 
part of the treatment with prolonged and 
massive doses of X-ray, I am convinced that 
a degree of palliation will be obtained that 
is worth while. 

If the thorough application of heat, fol- 
lowed by massive doses of the X-ray, will 
improve, in a palliative way, the terminal 
stages of uterine cancer, what of its use in the 
first- and second-stage type of cases? Be- 
cause of the necessary limitation of time in 
these evening addresses, here I can only 
venture the statement that I believe my ex- 


perience so far with the heat method warrants 
the prediction that 70 per cent of the first- 
and second-stage type of cases will be found 
free from cancer five years after one applica- 
tion of the heat. The day for the use of the 
cold steel knife in any form of cancer, in any 
stage of development, and in any part of the 
body, where the hot knife could just as well 
be used, is rapidly disappearing. I have 
no criticism of the surgeon who does a 
Wertheim or panhysterectomy. if two or three 
months before his hysterectomy he _ has 
thoroughly applied a low degree of heat. 
His operation. will not only be made easier 
from the loosening of fixed structures by the 
heat, but it will therefore be made safer; but 
more important than all these, if the structures 
that he removes subsequently with the knife 
are subjected to complete serial section, and 
examined under the microscope, in many 
cases no cancer will be found. In other 
words, he has performed, possibly, a needless 
operation. 

There are three important causes for the 
dissemination of cancer. The first cause is 
the primary use of the steel knife. The sec- 
ond cause is the curette; and the third is the 
more or less rough manipulation of the cancer- 
infected tissues incident to their removal. 
The knife and curette are a most effective 
mechanical stimulant and disseminator of 
cancer infection. If the knife is used in an 
attempt to eradicate cancer in the human sub- 
ject, and it unfortunately comes in contact 
with any part of the cancer mass, no matter 
how remote or how small, it also acts as a 
mechanical stimulant, and the tumor growth 
is excited into new virulence in a most re- 
markable way. To remove a piece of sus- 
pected tissue for diagnostic purposes only, 
with anything but the hot knife, is a most 
unfortunate breach of good surgical judgment. 
Manipulation of the cancer growth, incident 
to its removal by the knife, is also a dangerous 
procedure, because it encourages dissemina- 
tion of the growth. A small portion of cancer 
can be forced from its primary situation in the 
body of the uterus, or uterocervical junction, 
through the uterine wall, to rest as a free mass 
under the serous surface of the uterus. If 
this can be done as an incident to a hysterec- 
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tomy for an easily recognizable mass of can- 
cer, so that this dislodged piece can be seen 
with the eye after the gross specimen is re- 
moved, what of the undoubtedly easier dis- 
seminations produced by the manipulation 
when the lymphatics, vessels, and _ tissue- 
spaces, filled with cancer-cells, are rubbed or 
spilled over the raw surfaces made by the 
steel knife during the removal of the gross 
mass? A mass of cancer should always be 
manipulated, if at all, with even more than 
ordinary gentleness. One of the great ad- 
vantages of the heat method of destroying 
cancer is that practically no manipulation of 
the malignant growth is ever necessary. 
When the knife is used, manipulation of the 
already infected tissues and organs becomes 
at once one of the serious factors in estab- 
lishing a recrudescence of the growth. Wher- 
ever the hot knife goes, cancer is destroyed. 
Wherever the cutting edge of a steel knife 
touches cancer, it is given a new impetus to 
grow, and many new points of recurrence 
appear. 

If I may venture a prediction, it is this: 
that the treatment of cancer, by low degrees 
of heat, to be followed in the advanced 
cases with massive doses of X-ray delivered 
through the medium of the Coolidge tube, is 
to prove, as soon as its merits are understood 
and appreciated, the greatest advance so far 
reached in the treatment of early and late 
cancer. 

In conclusion, permit a word as to tech- 
nique: 


1. Open the abdomen. Only by doing 
this can uterine cancer be safely and most 
effectively treated by the application of heat. 

2. Use a low degree of heat. If a cauter- 
izing temperature is used in the heating iron, 
a carbon core is formed in the cancer mass. 
This inhibits the dissemination of heat. 

3. Pass the heating head through the 
uterocervical junction to the fundus of the 
uterus. Keep it in one position until the 
whole mass contiguous to the heating iron 
is made so hot that it cannot be held longer 
in the surgeon’s hand when encased in a 
medium-weight rubber glove. 

4. Apply the heat until all the structures 
that were fixed at the beginning of the ap- 
plication are freely movable. To do less 
than this must, of necessity, defeat the object 
of the treatment; i.e., the complete penetra- 
tion of all the cancer-infected area possible. 
Can this be done in every case? No! Can 
it be done in the majority of cases? Yes! 

And, finally, it seems to me reasonable to 
assume that if one case of utterly inoperable 
uterine carcinoma can, as reported here, be 
made to live without recurrence, for even 
seven years after the application of a certain 
definite technique, and another similar case 
is alive and clinically free from uterocervical 
cancer, four years and six months after the 
same treatment, we can at least hope for a 
large number of beneficial results when we 
fathom the full measure of the possibilities 
to be accomplished by the application of 
heat in the uterine carcinoma. 
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AUTOTRANSPLANTATION OF THE CORPUS LUTEUM 


By JOSEPH B. DELEE, M.D., F.A.C.S., Carcaco 


RANSPLANTATION and grafting of 
ovaries has been done for a great 
many years; Martin, Tuffier, Chal- 
fant, and others have reported 

numerous cases. Sometimes the graft takes 
and the ovarian function is perpetuated 
for several years. More often the grafts are 
absorbed, and sooner or later the function of 
the ovary is lost. I desire to report two cases 
of auto-grafting of the corpus luteum. This 
was done in the hope of preserving the preg- 
nancy. 


Case t. Mrs. G., age 27, iv-para. Has had two 
full-term children, and one abortion at 3 months. 
The patient complains of pain in the right ovarian 
region. Her last period was six weeks ago. Ex- 
amination shows the uterus enlarged and pushed to 
the left side by a tumor about the size of an orange, 
occupying the right posterior quadrant of the pelvis. 
A diagnosis of ovarian cyst and pregnancy was 
made, though the suspicion was expressed that an 
ectopic gestation might be present. Operation 
revealed a right ovarian cyst and a pregnancy of 
eight weeks. Occupying the hilus of the ovary 
underneath the tumor, was a large corpus luteum. 
I tried to remove the cyst without disturbing the 
corpus luteum, but failed to do so. The corpus 
luteum popped out of its bed like the pit out of a 
cherry. It was carefully preserved in a wet sponge. 
After the stump of the ovary was sutured a slit 
was made in the broad ligament and one-half of 
the corpus luteum was pushed between the folds of 
the broad ligament which was then closed with a 
running suture. 

Recovery was complete, except that: the patient 
complained of a great deal of pain on the left side 
of the abdomen. The graft of corpus luteum was 
in the right broad ligament. Four weeks after the 
operation hemorrhage and pain appeared, and abor- 
tion became inevitable. While attempting to 
curette the uterus, it suddenly dilated to the size 
of a six months’ pregnancy, and filled with blood. 
Its walls were paralyzed, although the uterine con- 
tractions had been very strong before. I feared 
I had punctured the uterus, and to empty the 
organ as well as to prove the existence of a perfora- 
tion, I did an anterior hysterotomy. 

There was no injury to the uterine walls, but it 
was easy to demonstrate the paralysis of the muscula- 
ture. The whole pelvic wall was palpable through 
the uterus, and the immense cavity was filled with 
blood. The ovum was free in this lake of blood and 
was easily extracted. The uterus was then packed 


with gauze. During the suture of the hysterotomy 
wound the hemorrhage was very free and hard to 
stop, giving me the impression that it was of 
hemophilic nature. Coagulose was administered. 
The patient recovered very slowly from her 
anemia. 

CasE 2. Mrs. K., age 28, iii-para. Last 
period eight weeks ago. The patient complains of 
pain on the right side, colicky in character and 
accompanied by nausea and faintness. ‘These at- 
tacks have been present at intervals of two to three 
days for three weeks. Diagnosis was right ovarian 
cyst with torsion of pedicle and pregnancy, or 
extra-uterine pregnancy. Operation: twisted 
ovarian cyst on the right side and a pregnancy of 
about eight weeks. A corpus luteum was not 
found in either ovary. I, therefore, removed that 
part of the right ovary containing the ovarian cyst, 
immediately opened the latter, and found it made 
up of several loculi. In one of the septa between 
two loculi, I discovered a corpus luteum. Of this 
I took one-half and imbedded it in the right broad 
ligament in the manner of the first case. 

The recovery from operation was uneventful, 
but about the sixth day a small amount of dark 
grumous blood escaped. On the twelfth day a 
rather severe haemorrhage occurred necessitating 
tamponade. On the thirteenth day the packing 
was removed and the ovum found hanging out of the 
cervix. Curettage was done. 

Naturally one ought not to generalize 
from two cases. In the first place, it has 
not been proved that the corpus luteum is 
absolutely necessary for the continuance of 
pregnancy, as Frankel and Born have sug- 
gested. Cases are on record of double ovari- 
otomy during early pregnancy in which ges- 
tation continued to term. 

That it is a safe procedure from a surgical 
point of view, to imbed portions of corpus 
luteum in the broad ligament is proved in 
the two cases. On the next occasion in which 
I find it necessary to perform an operation 
of this kind, I will use in addition, extract of 
corpus luteum by mouth, although we will 
have more complicated conditions from which 
to draw inferences. 

Both of these women complained of nausea 
and vomiting for several days after operation, 
but this could have been due to the post- 
operative conditions, and one does not need to 
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ascribe it to the flooding of the system by 
the corpus luteum hormones. 

In neither case was the implanted body 
palpable in the broad ligament at the later 
operation, but this may have been due to 
accidental conditions. That therewasnomass 
at the site of implantation is certain. Know- 
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ing the constitution of the corpus luteum 
cells one would expect them to be rapidly 
absorbed. 
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ATTEMPTS TO PRODUCE EXPERIMENTALLY CONDITIONS OF 


SYMPATHETICOTONUS, VAGOTONUS, AND HYPERTHYROIDISM? 


From the Department of Pathology, College of Physicians and Surgeons, Columbia University, New York 


By Dr. ABRAHAM TROELL, StockHoLtm, SWEDEN 


Docent of Surgery 


N the past few years, the question of the 
vegetative nervous system and the duct- 
less glands has been the subject of un- 
usually active study. More and more 

the important part played by these sets of 
organs, in physiology as well as in patho- 
logy, has been properly appreciated, and 
those investigators concerned particularly 
in clinical work have felt that there were 
strong reasons for considering these organs 
as a whole, or as important component parts 
of a whole, in which the regular function 
of every subsidiary part was extremely valu- 
able to the health of the entire organism, 
while disorders might lead to a pathological 
condition. Abnormalities at one point might 
disturb the equilibrium normally existing 
between the sympathetic and vagus, or 
between various groups of hormone-forming 
organs. Clinically such a condition would 
reveal itself either as an eo ipso more or less 
distinct disease (such as exophthalmic goiter), 
or merely in the form of less striking symp- 
toms, which, on account of other simultaneous 
symptoms, are referred to entirely different 
groups (such as cholelithiasis).2 In view of 

2 With regard to the nomenclature there is not yet full agreement. 
Some distinguish as subdivisions of the vegelative nervous system (i.e. 
the system that, independently of the cerebrospinal nervous system, 
supplies the smooth muscles, glands, etc.): (1) the vagus (the autonomic 
system), and (2) the sympathetic (the sympathetic system). Some 
have assigned— and the advantage of this is questionable—to the whole 
the term vegetative or autonomic system, which latter they divided 
into (1) craniobulbar and sacral portion (including the vagus), and 
(2), a thoracic part (sympathetic). By hormones (Bayliss, Starling) 
are meant the chemical products secreted by the ductless glands in 
their regular metabolic function. See Eppinger and Hess. (Ztschr. 


f. klin. Med. 1909, Ixvii, 345; 1900, Ixviii, 205); K. Petren and Thorling 
(Ztschr. f. klin. Med., rort, Ixxiii, 27); Timme (J. Am. M. Ass., 1915, 


the very great difficulties often encountered 
in a proper interpretation of clinical observa- 
tions, it is natural that attempts have been 
made to study the effect of the removal of 
one of the glands in question, for example, the 
thyroid, or of supplying the organism with a 
hormone or with some substance of like effect, 
such as adrenalin. This substance was 
chosen with a view as to its affinity either 
for the sympathetic or for the autonomic 
nerve system, that is, as to whether it was 
sympatheticotonic or vagotonic. It has thus 
been possible to a certain extent to study 
either the sympatheticotonic or vagotonic 
symptoms of diseases. 

There is, however, another possible mode 
of producing sympatheticotonic or vagotonic 
conditions, at least in theory. It is based on 
experiments, made chiefly during a period 
of several years, by Langley,’ in order to 
Ixiv, 321; J. Nerv. & Mental Dis., ror4, xli, 745); Thies (Mitteil. a. 
d. Grenzgeb. der Med. u. Chir., xxvii, 1914, 389; 1915, xxviii, 415); 
Biedl (Innere Secretion, 1913, i, 210) and others. 

3 Langley’s (J. of P hysiol., 1904, xxxi, 365) object was chiefly to obtain 
“functioné ully united” nerve-ends, to study the physiological aspect, 
in other words, and not to touch upon the histological process. He 
merely wanted to get two nerve-ends to grow together after suture, in 
such a manner that the new (mixed) nerve becomes a functioning whole 
repli ucing the original nerve communication. He regards as of minor 
importance, in this connection, the question as to how the nerve-ends 
grow together: whether the fibers of both the proximal and distal 
remnants codperate actively (the coalescence theory) or whether onl 
the axial cylinders of the former expand a (the prone 4 
theory). Langley’s investigations were carried on before the revealing 
of the altogether new outlook and possibilities of progress that resulted 
from our having succeeded in cultivating tissues in vitro and in observing 
directly and in detail the manner in which living cells grow and are 
regenerated. On this subject, see Harrison (Neue Versuche u. Beob. 
iiber. d. Entwicklung der periph. Nerven der Wirbeltiere, Bonn, 1904; 
Anat. Rec., 1907, vii, 116); Lewis and Lewis (Anat. Rec v, p. 227; 
vi, Pp. 7, 195, 207; Exp. Med. 1912, XV, 307; XVi, 421, 1913; xviii, 
412); recapitulatory articles by Cushing (Johns Hopkins Hosp. Bull. 


1905, xvi, 77; 1910, xxi, 325) and F. Henschen, (Hygiea, 1914, Ixxvi, 
1101). 


1 Received for publication, July 6, rors 
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determine the possibility of an anatomical 
and functional union of nerves of different 
kinds, by resorting to suture. Flourens', 
Forssman, Ballance,? and others, proved 
that the central end of one nerve might make 
functional union with the peripheral end of 
another nerve of similar kind, for instance, 
the accessorius with the facialis. Langley 
and Anderson‘ showed, by systematic com- 
binations covering practically every possible 
variation, that such a union between the 
central end of one nerve and the peripheral 
end of another, regardless of the character 
of the nerves, was nearly always a possibility. 

In this series of experiments, Langley and 
Anderson performed the following operation 
on a cat. The phrenic and sympathetic on 
the left side of the animal’s neck were cut. 
The proximal end of the former nerve was 
sewn to the distal end of the latter, and the 
proximal end of the latter to the distal end 
of the former. On the right side, the lower 
half of the cervical sympathetic was excised. 
The visible consequences of these steps were: 
equal paralytic effects on the two sides of the 
head for about two months (in the eye a 
constriction of the pupil, etc.). These 
changes then gradually diminished on the 
left side. After 197 days, still a difference 
was noticeable between the paralytic symp- 
toms on both sides, and while electrical 
stimulation of the left cervical sympathetic 
immediately below the superior ganglion 
produced the customary effect in the cor- 
responding eye (dilatation of the pupil, etc.), 
nothing resulted from a stimulation of the 
right cervical sympathetic. Similar experi- 
ments were made on two other cats. Langley 
and Anderson point out en passant that at 
no time was any change observable in the 
nictitating membrane, eyelids or pupil, to 
correspond with respiration. 

The last mentioned method of experiment 
may be of interest in quite another con- 
nection than that which Langley and Ander- 
son had in mind. Under normal conditions 
the phrenic nerve is the path over which 


1 Ann. d. Sc. nat., 1828, iii, 113. (cit. J. Physiol., 1904, xxxi, 365.) 
2 Ziegler’s Beitr. z. path. Anat., 1898, xxiv, 56. 
3 Lancet, Lond., 1902, i, 379, Sor. 


4 J. of Physiol., 1897, xxii, 215; 1898, xxiii, 240; 1904, Xxx, 439; 1904, 
xxxi, 365, 418. 


automatic impulses constantly pass to the 
diaphragm. Therefore, if it were possible 
to transmit and, as it were, accumulate to 
the sympathetic nervous system, for any 
length of time, the stimuli which are con- 
ducted from the central nervous system to 
the periphery through this nerve, it might 
be possible also in this way through the 
mediation of a sympatheticotonic condition 
to produce changes in the organism similar 
to the diseased conditions that may be 
conjectured to be partly due to mental emo- 
tions. At any rate there would be sufficient 
ground for ascertaining whether an anas- 
tomosis experimentally produced and of 
some duration, between the central end of 
the phrenic and some point of the sympathetic 
or vagus, could result in general alterations 
of the organism. 

A short preliminary report of an investiga- 
tion of this nature has just been published by 
Cannon, Binger, and Fitz.» They formulate 
the object of their investigations as follows: 
“Interest in the bodily changes during or 
following emotional excitement led us to 
inquire concerning the nature of certain 
diseases often reported as having emotional 
origin. We proceeded on the theory that 
repeated emotional experiences might lower 
a naturally high neurone threshold and thus 


result in frequent stimulation of parts which 


normally are only occasionally roused to 
special activity.” In these experiments the 
anterior root of the phrenic on a cat ‘was 
fused with” the right sympathetic cord of 
the neck. Thus, after regeneration, ‘there 
was delivered to neurones in the superior 
cervical ganglion a volley of impulses every 
time the animal breathed.” The first results 
of these experiments were made known in a 
lecture by Cannon late in the autumn of 
1914. At that time four animals had been 
under observation for about five months after 
the nerve operations, all of which appeared 
now to present more or less evidence of hyper- 
thryoidism concerning which I shall speak 
later. 

Cannon’s report was undeniably of great 
interest. If, as he claimed, it was possible 
to obtain, through a ‘“‘hyperstimulation” of 


5 Am. J. Physiol., 1915, xxxvi, 363. 
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one sympathetic brought about in the way 
described, the same symptoms that char- 
acterize Graves’ disease in human beings, a 
very profitable mode of study and interpre- 
tation of this disease would thus be opened 
up. 
At the time of Cannon’s announcement, I 
was in Professor MacCallum’s laboratory in 
New York (Department of Pathology, Col- 
umbia University), engaged in investigations 
in the same field.!. I was, therefore, very 
glad to take advantage of the latter’s sug- 
gestion to repeat Cannon’s experiments with 
certain modifications — to unite in the neck 
the proximal end of the phrenic nerve with 
that portion of the sympathetic or vagus 
respectively that goes downward to the 
thorax. In order to escape, as far as the 
vagus is concerned, the disturbing influence 
on the heart of a possible direct chronic 
irritation of the vagus fibers going to that 
organ, I considered it more advisable to 
perform the anastomosis of the nerves down 
in the thorax, right over the diaphragm. 
The technique would be somewhat com- 
plicated by this change, but it would involve 
the consequence of placing a greater portion 
of the sympathetic or autonomic nervous 
system in a condition of stimulation than was 
the case in Cannon’s union of the phrenic 
with the part of the cervical sympathetic 
ascending into the head. 

Therefore, I performed a number of opera- 
tions on the neck, in which one phrenic and 
one sympathetic were severed and _ then 
sewed together, so that the proximal end of 
the former was connected with the distal end 
of the latter, immediately under or right at 
the superior cervical ganglion; phrenic im- 
pulses of central origin would then chiefly 
influence the smooth muscles of the orbit 
and eye. I performed a second series of 
operations in the thorax and, after cutting 
off the proper nerve-trunks, united the 
proximal end of the phrenic with the distal 
(directed toward the abdominal cavity) 
end of the sympathetic or vagus. A detailed 
report of these experiments is given at the 
end of this paper. 


1Some Attempts to Produce Exophthalmos experimentally. (In 
press.) 
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Besides the three cases discussed in the first 
series of cases which were operated upon on Decem- 
ber 9, 1914, December 12, 1914, and March 5, 1o15, 
respectively, five other animals (dogs, cats, rabbits) 
were similarly treated. But there would be no 
special interest in a statement of their cases here, 
as they died within three weeks after the operation, 
without having shown any other characteristic 
symptoms beyond the constriction of pupil, pal- 
pebral fissure, etc., which are regular signs of 
sympathetic paralysis. Causes of death were: 
narcotic intoxication, pneumonia, infection, post- 
operative hemorrhage. About 3 cm. of the sympa- 
thetic were always excised before the nerve suture 
was made. 

Of the 14 thoracic cases in the second series of cases, 
Nos. 1 to 6, 12, and 13 were operated on December 
10 to 29, 1914, the others, January 2 to April 3, 
1915. In addition operations were made on five 
animals who died within 1 to 10 days. ‘The cause 
of death in all these cases was infection following 
the operation. In one case the infection started 
from the tracheotomy wound and was combined 
with general emphysema. All the animals were 
anesthetized by intratracheal insufflation by the 
Meltzer-Auer method. The technique was not 
entirely the same for dogs as for cats. In the 
case of the former, after general narcosis had been 
brought about in the regular way, intubation per 
os was easy with a half-rigid catheter. But with 
cats this method presented such great difficulties 
that I preferred carrying out a tracheotomy first 
and then inserting a tube through the tracheal 
wound. The tracheal wound was always closed after 
performing the nerve-anastomosis in the thorax. 
Never, except in the case described above, did it 
cause any complications. The thoracotomy was 
usually performed in the seventh or more commonly, 
the eighth interspace. After carefully stopping 
the haemorrhage in the soft parts, a self-retaining 
retractor was inserted and its blades separated 
widely. The lower lobe of the lung was pushed 
up and kept away from the field of operation by a 
gauze compress. ‘To make possible a union of the 
phrenic and sympathetic, it was often necessary 
in order to mobilize a sufficiently large section of 
the sympathetic, to cut one of the sympathetic 
roots. All nerve-sutures were made end-to-end 
with very fine silk on a fine needle. Before closing 
the thoracic cavity it was in some cases filled with 
a physiological salt solution so that the lung sub- 
sequently might regain its normal volume with less 
difficulty; but the general post-operative condition 
of the animals showed no resulting improvement 
from that modification. As a rule the animals 
recovered quickly and seemed quite well 3 or 4 
days later. 


Before taking up a discussion of the various 
details in the report of the experiments, it 
may be well to consider the length of time 
during which the animals were observed after 
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operation, as well as the purely anatomical 
viewpoints of the question of regeneration at 
the sutured nerve-ends. 

Although the time elapsing between the 
suturing of the nerves and the carrying out 
of the final investigations was never very long 
(the shortest period, 20 days, Case 3; the long- 
est, 175 days, Case B), for any animal, it may 
still, on the whole, have been long enough to 
enable the nerve-communication to be re- 
stored. In one of his experiments on cats, 
Langley! found that after 112 days the proxi- 
mal end of the phrenic and the distal end of the 
sympathetic, which had been sewed together 

_on the neck, had united so completely, that 
electric stimulation of the nerve proximal 
to the point of suture produced the customary 
effect of sympathetic stimulation (dilatation 
of the pupil, constriction of arteries in the 
ear, etc.). A result similar in principle was 
obtained by him within a month after sewing 
together the vagus and sympathetic on the 
neck.? 

With regard to the healing up at the nerve 
suture-place in my cases I noticed as a rule, 
a distinct macroscopic difference, depending 
on the age of the nerve anastomosis. In 
Cases 1, 2, 3, and 8 (84, 45, 20 and 70 days, 
respectively after operation), the place of 
suture made the impression of a callous-like 
swelling; in Cases A, B, 4, 6, 7, 9, 10, 11 
(131, 175, 107, 100, 57, 27, 87, 64, days 
respectively after operation), it was smooth 
and slim and impossible to distinguish with 
the naked eye. But it must be noted that 
in the last three cases it was with the vagus 
that the phrenic had been sewed (cases 9, 
10, and 11), thus suggesting that these more 
closely related nerves are more quickly 
healed than when phrenic and sympathetic 
are united. 


The fact that nerves of similar or identical nature 
really have a very great tendency to heal together 
is shown beautifully by Cases 12 and 13; 99 days 
or 73 days respectively after one phrenic and both 
vagi, or, in the other case, one phrenic, both vagi 
and one sympathetic, had been severed, all these 
nerves had neatly healed except the phrenic in the 
former case and the sympathetic in the latter. 
Experimentally the same fact had been ascertained 


1J. Physiol., 1904, xxxi, 365. 
2 Cit. Timme. J. Nerv. Ment. Dis., 1914, xli, 762. 


before (Langley? and others). The tendency to 
regeneration is so strong that, as Cushing‘ puts it, 
it is almost impossible to prevent some reunion of 
divided nerve-fibers with their original central 
ends, or with the central ends of fibers from other 
sources which were unavoidably cut through during 
the operation. This is all the more interesting 
since we have long been taught that such a reunion 
is not to be expected, unless the fibers of a severed 
trunk are encouraged to find their proper con- 
nection by a surgical approximation of the stumps 
with suture or by some other means. 

The histological examination of the place 
of nerve suture, which I made in some cases, 
led to a corroboration of the impression I 
had obtained with the naked eye, that the 
healing up of the connected nerve ends was 
satisfactory. This microscopical study was 
made of Cases 1 and 3, as well as of another 
case not included in the tables, which resulted 
in death on the day following the sewing 
together of the phrenicus sinister with vagus, 
sinister. Bielschowsky’s stain gave the best 
picture; poorer pictures resulted from 
Stroebe’s method and from Weigert’s iron 
hemotoxylin stain.» Serial sections were not 
made and thus it was not possible to get 
any completely exact conception of condi- 
tions at the point of suture. Yet, on both 
sides of the latter were seen well stained 
axones which, in the phrenic and vagus, 
sometimes had medullary sheathes. As in 
Langley’s observations® I also found that 
some of the axones had not grown over the 
place of suture and regenerated, but had 
lost their way in the connective-tissue 
growth and ended blindly. 

I have still to discuss the data in the 
experiments as to the condition of the 
animals after the operations. As to this 
point, I have taken into consideration the 
changes in the general condition (weight, 
pulse, carbohydrate tolerance, etc.) and 
local symptoms (eye changes). 

Have the results been of such a nature as 
to show, in the operated cases, a symptom- 
complex indicative of sympatheticotonic or 
vagotonic conditions, or even of hyper- 
thyroidism? First it must be stated what 

3 J. Physiol., 1897, xxii, 215. 


4 Johns Hopkins Hosp. Bull., r905, xvi, 77. 


5 In staining, Schmorl’s description of the methods (Path. anat. 
Untersuchungsmethoden. Leipzig, 1907, p. 223) was followed. 


6 J. Physiol., 1897, xxii, 215. 
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symptoms in dogs and cats are characteristic 
of the pathological conditions referred to, 
particularly of hyperthyroidism. A precise 
statement of this matter is impossible. 

Graves’ disease is a very unusual disease in dogs. 
I went through the last two annual volumes ac- 
cessible to me of Ellenberger’s and Schiitz’s Jahres- 
bericht itber die Leistungen auf dem Gebiete der 
Veterinérmedizin without finding anything on this 
subject. Eggers and Maury! have related a case of 
Graves’ disease in a five-week old dog. The thy- 
roid was enlarged, and (as observed at the operation, 
profusely supplied with vessels; the pulse was rapid 
160 to 170 per minute), a fine tremor was present, 
but no unmistakable exophthalmos. Diagnosis 
was made of Graves’ disease, thyroidectomy was 
performed, a generally good condition ensued but 
was of short duration. Six weeks later the dog died 
suddenly without reappearance of the old symptoms. 
The morphological aspect of the thyroid gland was 
that of an exophthalmic goiter. 

It is particularly difficult to judge the cases of 
experimental Graves’ disease in animals, recorded in 
the literature. Baruch enumerated the following 
symptoms of Graves’ disease in dogs, having ob- 
served the symptoms in a number of animals after 
intraperitoneal injection of freshly ground human 
goiter: irritability, nervousness. extreme emaciation, 
falling out of hair, diarrhoea, tachycardia, glyco- 
suria, lymphocytosis and sometimes exophthalmos.? 
It is not surprising that the introduction into the 
animal organism of a rather large quantity of hetero- 
geneous proteid material of thyroid nature all at 
one time, has the effect of a poison. Carlson? 
makes the interesting statement that the same effect 
can be produced in rabbits, rats, and guinea pigs 
by feeding them with desiccated muscular tissue as 
with desiccated thyroid preparation. Under these 
circumstances an increase in pulse rate, fever, gen- 
eral weakness, emaciation, etc., may assuredly arise 
without assuming that a typical case of Graves’ 
disease has been produced. The most characteristic 
feature about all these experiments is that experi- 
ments made by one investigator with positive results 
seldom give the same result when performed by an- 
other. In the few cases in which unquestionable 
Graves’ disease symptoms are declared to have been 
produced, they have never remained evident for long. 

The recognition of sympathelicotonic and vagotonic 
conditions is just as vague, or even more so. Mac- 
leod* showed among other things, that stimulation 
of the splanchnic nerve produces hyperglycemia 
(provided the adrenals are intact); he obtained the 

1 Struma simplex (common goiter) seems to be frequent in dogs as 
well as horses (Hutchinson, Mills). Gorig has reported a case of 
Graves’ disease in a cow (Deutsch. Thierag., Karlsruhe, 1898, v, i, 306) 
Cit. Eggers and Maury (Ann. of Surg., Phila., 1907, October). 

2 Zentralbl. f. Chir., torr, xxxviii, 1185; 1912, xxxix, 316. Also see 
Bircher, Zentralbl. f. Chir., 1912, xxxix, 138; Klose, Ergebn. d. innere. 


Med. u. Kinderh. von Kraus, 1913, p. 167; Biedl, Innere Sekretion, 
1913, Pp. 210. 


3 Biedl. loc. cit. 
* Diabetes; its Pathological Physiology, 1913. 


VAGOTONUS, HYPERTHYROIDISM 85 


same effect, after severing the plexus hepaticus, by 
electrical stimulation of the peripheral cross-section. 
Pawlow, Schiff, Van Yzeren, Cannon, and others, 
observed that stimulation of the vagus resulted in 
increased activity of the stomach glands. And 
Timme® ascertained a histological hyperplasia of 
the mucous membranes in the stomach resulting 
from a chronic stimulation of the vagus lasting 
several months (produced by applying gently a 
ligature around each vagus). Finally Cannon, 
Binger, and Fitz observed in their experiments on 
cats, mentioned above, the presence of a marked 
tachycardia; the average heart rate was 222 while 
in normal case 165. Besides there were loose move- 
ments of the bowels, falling out of the hair; the cats 
were unusually excitable. Alterations of basal 
metabolism also occurred; the average heat loss per 
kilo per 24 hours in normal adult cats was 44 
calories, but in four of the experimental animals it 
was 66, and inone,112. The latter died sooner than 
the others and at the autopsy the adrenals were 
found to have nearly thrice the average weight. 
Finally still another symptom was mentioned: 
dilatation of the pupil on the operated side in dim 
light, and in one case, respiratory hippus. 

It is perhaps proper here to give the division of 
Graves’ disease symptoms into sympatheticotonic 
and vagotonic, according to Eppinger. The im- 
mediate source of this table is Halsted.’ 

SYMPATHETICOTONIC GRAVES’ DISEASE SYMPTOMS 
1. Pronounced protrusion of the bulbs 

2. Graefe absent 

3. Loewi’s sign positive 

4. Mobius positive 

5. Dry bulbs 

6. Greatly increased activity of the heart with 

less pronounced subjective symptoms. 

7. Sweating and diarrhoea absent 

8. Falling out of hair 

g. Eosinophilia absent 

10. Inclination to fever 

11. Alimentary glycosuria 

12. Refractory behavior to pilocarpine. 

VAGOTONIC GRAVES’ DISEASE SYMPTOMS 

1. Relatively moderate degree of tachycardia 
2. Pronounced subjective heart symptoms 
3. Graefe definite 

4. Wide lid-clefts 

5. Mobius absent 

6. Slight protrusion of the bulbs 

7. Increased lacrymation 

8. Profuse sweating 

g. Diarrhoea 
10. Disturbances of digestion 
11. Eosinophilia likely 
12. Alimentary glycosuria absent 
13. No adrenalin glycosuria 
14. Pigmentation. 

5 Timme, J. Nerv. & Ment. Dis., ro14, xli, 745. 

6 J. Nerv. & Ment. Dis., 1913, xl, 311. 

7 Johns Hopkins Hosp. Bull. 1914, xxv, 224. 
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In stating the symptoms observed in the 
animals in my experiments, a distinction must 
be made between dogs and cats. Psychical 
peculiarities could not be observed in any 
of them (except dog No. 2, who seemed to 
be very sensitive after operation). But the 
physical observation was repeated almost 
throughout that the dogs became leaner and 
the cats fatter after the operation, no matter 
what was done to them.' Yet it must be 
noted that such was also the case in all the 
animals kept in the laboratory during the 
same winter. I observed it, among other 
things, in a score of dogs in which one or 
more spleen-vessels had been ligated, in 
dogs from which one sympathetic neck 
ganglion had been removed or in which 
Eck’s fistula had been made, or which had 
not been operated on at all, and I observed 
it as well in cats in which one adrenal had 
been removed, etc. It seems quite likely that 
other circumstances than those directly con- 
nected with the operation caused the differ- 
ence in the conditions of nourishment. ‘The 
dogs supplied to the laboratory usually pre- 
sented a rather good general condition on 
their arrival, while the cats, on the other 
hand, were starved and in a bad state. But 
conditions in the laboratory were such that 
the dogs had to be kept in a place more un- 
favorable as to temperature, etc., than were 
the cats. 

Another difference observed was that 
the dogs began to lose their hair at most two 
months after being brought to the laboratory 
and to show signs of itching and scratching. 
But this phenomenon also was true of all 
the other dogs kept in the laboratory, op- 
erated or not operated on. The cause was 
probably mange, which I am informed by 
colleagues is a rather common thing in such 
laboratory animals. 

The pulse rate was never very high. It was 
always taken at about the same hour in 
the morning, the hand being placed on the 
animal’s heart and the beats being counted 

1 Exceptions were the cats C and 11. The former became very lean 
and developed a constant deterioration in general condition. Yet 
there was a distinct explanation in the post-operative infection that 
led to death. The nerve suture was found at the autopsy to have broken. 
he other cat was quite well during the first 6 weeks following 
the operation, then, like the other animals, at that time living in the 


same room, she was struck by a severe infection, giving symptoms 
particularly from the respiratory organs. 


for a whole minute. The average rate for 
dogs was about 120—lowest 97, highest 133, 
21 observations in all; for cats about 130— 
lowest 113, highest 141, 41 observations in 
all. Three cats had an average rate varying 
between 132 and 162 before the operation 
(6 counts) and 2 of these (Nos. 8 and 11) 
varied between 135 and 141 during the days 
immediately following operation (6 counts) 
and between 142 and 149 during a couple of 
days, two months after the operation (10 
counts). 

For purposes of comparison the following 
counts made on other dogs during the 
same period may be mentioned. 


In a dog the upper half of whose spleen had been 
ligated a month ago, the heart rate had an average 
of 119 (3 counts), in another 108 (2 counts). The 
corresponding figure for a dog whose upper sympa- 
thetic neck ganglion had been gently ligated two 
months before, was to2 (2 counts).2? It was 112 
(4 counts) for another dog, whose two ovaries, as 
well as the upper sympathetic neck ganglion had 
been removed three weeks earlier, and who at the 
time of the pulse counts was fed on a total of 8 
gms. thyroid extract, in two days. A dog which 
had undergone ovariotomy on both sides six weeks 
previously and which during the period of the pulse 
counts received 2 to 5 gms. of thyroid extract daily 
had an average rate of 117 (16 counts). Finally, 
the figure was 146 (27 counts) for a dog whose 
ovaries and one sympathetic neck ganglion had 
been removed and then fed on 2 to 3 gms. thyroid 
extract daily for two weeks after which she received 
25 gms. fresh human colloid goiter grafted intra- 
peritoneally. After the graft the heart rate of 
this animal rose quickly and considerably and 
reached on one day 1098 (the highest I have ever 
observed in any dog).® 

The fluctuations in pulse rate in these an- 
imals coincided, yet with still great variation, 
with another change, that in the carbohy- 
drate metabolism. 

It is well known clinically, that patients 
with Graves’ ‘disease sometimes develop 
glycosuria. It has also been found that 
this symptom may be produced in animals 
or human beings by administering thyroid 
products (the dogs just mentioned, one of 


2 Another fact about the dog that may be of a certain interest in view 
of what is reported later in the paper, is that his tolerance for saccharose 
was under 5. 

3 Another fact worth noting about this dog was the changes in weight 
and loss of hair: As long as the animal was kept (in a separate cage) 
in the same room with the cats, the weight remained fairly constant 
and no loss of hair was observed. But when she was placed (about 
3% weeks later) in a somewhat colder place, together with all the other 
dogs, a pronounced emaciation set in, accompanied by loss of hair. 
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which I fed on thyroid extract and in the 
other of which was grafted human colloid 
goiter intraperitoneally, had during the time 
in question, sugar in their urine). Crowe and 
Wislocki'! found that the removal of one 
adrenal, either one, causes temporary gly- 
cosuria. Macleod’s observations of the same 
symptom after stimulation of the splanchnic 
nerve, has already been mentioned. Thus 
it is evident—surely could more examples be 
given—that the endocrine organs do have 
an influence on the metabolism of carbohy- 
drates, an influence whose mode of action is 
extremely complicated and by no means 
plainly understood. 

Aside from the qualitative test for sugar 
in the urine the simplest way of detecting 
possible irregularities in the metabolism is 
probably the determination of the limit of 
assimilation of the organism for a certain kind 
of sugar. This limit is said to be reached 
when the sugar administered per os leaves 
it with the urine. In healthy human beings 
this limit——the sugar tolerance —is pretty 
high, though nevertheless subject to individ- 
ual variations. Data on sugar tolerance in 
animals are found in the literature but differ 
considerably. According to Hoppe-Seyler? 
it amounts, for saccharose, in normal dogs, 
to 20 to 30 gms.; according to Goetsch, 
Cushing and Jacobson* to 10 gms. per kilo 
body weight, when sugar is introduced per os. 

In my animals I tried to determine whether 
the nerve operations performed might have 
any influence on the sugar tolerance. A study 
of the experiments will show that no decisive 
indication is obtainable, either with regard 
to the place or the mode of the nerve anasto- 
mosis or to the length of the period elapsing 
after the operation. 

For the sake of brevity, I have here given simple 
numerical data on the sugar tolerance. The fact 
that an animal weighing 1 kg. is able to consume 
10 gms. pure saccharose, dissolved in water with a 
little milk, without the urine’s giving a positive 
sugar reaction next day, I thus indicate by saying 
that its sugar tolerance is more than ro. But if 
the same animal, conditions otherwise remaining 
unchanged, after consuming 15 gms. of saccharose, 
shows sugar in the urine, I state this by saying that 

1 Beitr. f. klin. Chir., 1914, xcv, 8. 


2 Virchow’s Arch. f. path. Anat., 1856, x, 144. 
Bull. Johns Hopkins Hosp., rort, xxii, 165. 
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its sugar tolerance is between 15 and 10, etc. As 
reagents I used both Nylander’s and Benedict’s 
solutions in each test. An uncertain result with the 
latter I call negative (Benedict’s reaction is possibly 
somewhat more sensitive than Nylander’s).* Sac- 
charose was chosen for the test, partly because, if 
the animals droolled into the cages after the ad- 
ministration of the sugar, there would be no danger 
of contamination of the urine by a reducing sub- 
stance, a possible risk in the case of glucose ad- 
ministered by mouth. During the days set apart 
for the determination of the tolerance the animals 
were kept in metabolism cages. 

Two months after performing the phrenico- 
sympathetic anastomosis on dogs, the assimi- 
lation limit for saccharose lay between 15 
and 12.5, which is remarkably high, in Case 7; 
three or four months after operation it was 
considerably lower, below 1o in Cases 1 and A. 
And about three months after a phrenic vagus 
anastomosis, in Case 10, it was as low as at 
about the same period after a simple phreni- 
cotomy in Case 12; in both cases between 5 
and 2.5. In cats the figures were invariably 
low. Yet it should not be ignored that, 
excepting Case 5, they were somewhat higher 
in tests made on animals not operated upon, 
than in those operated upon. In Cases 8 
and 14 the sugar tolerance was between 10 
and 5; in other words, above 5 before the 
operation. In Case 11, it was between 5 
and 2.5 before operation; the same figure 
as was found in Case 5 three and a half months 
after phrenicosympathetic anastomosis; and 
the remaining three cats (Cases B, 4 and 6) 
34 to 6 months after operation, likewise 
with phrenicosympathetic anastomosis, dis- 
played an assimilation limit between 2.5 
and .63. Spontaneous glycosuria or albu- 
minuria was found in spite of frequent 
examination in only one case and temporarily, 
No. 8: glycosuria during a couple of days 
after operation and never on any other 
occasion. 

As far as dogs are concerned, I had but one oppor- 
tunity to compare with the sugar tolerance in an 
animal on which no nerve anastomosis had been 
performed. This dog (already mentioned in this 
paper) had an assimilation limit below 5, two months 
after ligation of one of the superior sympathetic neck 
ganglia. My last investigations on cats (Cases 
8, 11, 14) I planned in the following way. The 

4See Hawk’s Physiological Chemistry, Philadelphia, 1912, p. 32°; 


and Wood’s Chemical and Microscopical Diagnosis, New York and 
London; 1912, p. 513- 
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sugar tolerance was tested in each case at about 
the same time. Then I performed in the thoracic 
cavity in one of the cats a phrenicosympathetic 
anastomosis and in another a_ phrenicovagus 
anastomosis, not operating on the third animal. 
Afterward I kept them all in the same cage and 
under quite equal conditions. ‘They did very well 
for the first six weeks. Whereupon they were 
struck by an infection (catarrhal disease of the 
respiratory tract) and developed for a time a rather 
bad general condition as well as did all the other 
animals in this room. The two cats operated upon 
improved, as to a certain extent did the third animal, 
not operated on, which died after two months before 
I was able to carry out another assimilation test. 
Cat B showed the same sugar tolerance, 111 days 
after performing the nerve anastomosis as she did 
after 175 days. 

As for the remaining symptoms indicative 
of a condition of sympatheticotonus, vago- 
tonus, or hyperthyroidism, it may be briefly 
stated that no unquestionable ones were 
found. Loewi’s adrenalin test was negative 
in the five cases in which it was applied. In 
the eyes no other symptoms were found 
than the customary effects (paralysis) on the 
operated side. I was particularly looking for 
a possible appearance of the interesting phe- 
nomenon which Cannon observed in one of 
his animals but which Langley could not find; 
namely, exophthalmos and the respiratory 
hippus. In spite of numerous investigations, 
both in broad daylight and in dim light, I 
never could detect any such phenomenon 
either in dogs or in cats. 

‘qually unsatisfactory were the macro- 
scopic and microscopic findings in the organs 
at autopsy. In dogs 1 (anastomosis of the 
right phrenicosympathetic) and 13 (sym- 
patheticotomy on left side) there was found, 
in the abdomen, a very peculiar picture of a 
seemingly chronic inflammatory nature. Nu- 
merous firm adhesions and strands of connec- 
tive tissue were present, the intestines showed 
occasional local saclike extensions and the 
mesenteric glands were enlarged, indurated, 
and pigmented. 

I have no information regarding the real nature 
of these changes. In the rather numerous autopsies 
I have had occasion to perform on dogs, I have 
observed them in only one additional case, and that 
in a dog who had already undergone ovariotomy on 
both sides and, three weeks later, had been fed 
daily 2 to 5 gms. thyroid extract for eighteen days. 
Here glycosuria and a marked deterioration of 


the general condition developed. After stopping 
thyroid feeding, the glycosuria disappeared. The 
animal died a few days later of pneumonia, how- 
ever. The autopsy showed, among other things, 
exactly the same changes in the abdominal cavity 
as described above. The thyroid was normal.' 

In some cases (Nos. 1, 3, 5, 6, 8, 13) I 
undertook a histological examination of the 
inner organs after staining either with 
hemotoxylin-eosin, or in the case of the 
adrenals, sudan. The only noteworthy ob- 
servations that resulted were the following: 
In Cases 1 and 2 the liver was rather vas- 
cular, and, in Case 3, the liver was vascular 
and rich in pigment also. In Case 13 the 
thick-walledness and the hyaline appearance 
of the medium-sized vessels in the spleen were 
striking; besides, the pancreas was fairly 
vascular. No kidney changes were observed. 
In Case 3, the adrenals, especially the right, 
were rich in blood and it also showed a 
cortex rich in pigment. Only in Cases 5 
and 8 was the thyroid examined microscop- 
ically. It was colloidal and had in Case 5, a 
gland epithelium seemingly in two layers in 
places without any indication that a papillary 
hyperplasia was forming. 


Eppinger, Falta, Rudinger and _ others 
consider the symptoms in conditions of hy- 
perthyroidism asevidences ofa state of sympa- 
theticotonic stimulation. Biedl and others 
point out that some of the symptoms evidently 
belong to the autonomic nervous system, 
and, therefore, that the multitude of syn- 
dromes in hyperthyroidism can only be 
explained by the assumption of a polyvalent 
thyroidal secretion. Halsted expresses doubts 
as to the definiteness of our knowledge as to 
which symptoms are really vagotonic. 

However, we cannot attempt to decide 
these differences this moment. Following the 
investigations of Langley and Cannon, I 
made attempts to study experimentally 
several questions involved. My report on 
the experiments, I need hardly point out, 
has yielded very little of a positive result. 
To be sure the animals on which I operated 
did in a few cases, as did all of those operated 


1 On the histology of the thyroid gland in animals under thyroid feed- 
ing and under other specific diet, see Farrant, Proc. Roy Soc. Med., Path. 
Sect.. 1914, p. 49; and Douglass, J. Path. & Bact., 1915, xix, 341; cf also 
MacCallum, J. Am. M. Ass., 1907, xlix, 1,158. 
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upon by Cannon develop, “peculiar symp- 
toms,” but it was impossible to stamp them 
decidedly as either sympatheticotonic or 
vagotonic, nor is there any agreement 
between the various individual cases along 
the lines of the operation performed. In 
explanation I merely call attention to the 
comparatively high sugar tolerance (between 
15 and 12.5) in Case 7, and the very low 
one (1.25 to 0.63) in Case 4, not to mention 
such peculiarities as diffuse corneal opacity 
in Case 1, chronic peritoneal and intestinal 
changes in Cases 1 and 13, etc. 

No doubt very extensive series of investi- 
gation are required in order to determine with 
certainty which symptoms in the cases of 
animals kept in long confinement may, after 
performing these nerve anastomoses, be 
referred to states of sympatheticotonic or 
vagotonic conditions or to hyperthyroidism. 
My set of 17 cases is by no means large 
enough. Yet as I have not now the oppor- 
tunity to complete them with new investi- 
gations, I consider that the publication of the 
results may be of some interest. 


A few remarks may be added concerning 
the cause of the absence of any definite 
symptoms resulting from, for instance, a 
phrenicosympathetic anastomosis, even as 
I shall for the present assume, such a one 
being present for a long time. 

Opinions have been divided as to the 
behavior of the different components of 
such hybrid nerve, as far as transmission 
is concerned. It may be that the nerve 
fibers have no inherent function in them- 
selves but that of conduction as in the cases 
of the metallic wires of an electric battery. 
What effects are produced depends entirely 
on the character of the end organ to which 
the nerves conduct. But it is also possible 
that the nerve fibers themselves have some 
importance in determining the nature of the 
effect, and that they may be capable of changes 
with respect to this function. Langley inter- 
prets two of his experiments along the lines 
of the hypothesis. In one case, after uniting 
the severed central end of nervous lingualis 
(containing vaso-dilators) with the peripheral 
remnant of the sympathetic nerve (conduct- 
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ing vaso-constrictors), and on stimulation of 
the hybrid nerve, he obtained a contraction 
of the ear arteries. Similar phenomena were 
observed in vago-sympathetic anastomosis. 
Without going into the theoretical aspect of 
these questions, I should like to simply 
present a few further observations thus far 
made. 

Rawa' joined the central end of the vagus 
with the peripheral end of the hypoglossus 
and observed that the former nerve thus 
acquired a certain degree of motor effect on 
the muscles of the tongue. Cushing? having 
a patient with facial paralysis, the result of a 
bullet-wound perforating the mastoid process, 
sewed up the central end of the accessory 
nerve after having completely severed it 
with the peripheral remnant of the main 
trunk of the facial nerve. Six weeks after 
the occurrence of the trauma, this operation 
was performed and the outcome was fairly 
satisfactory as far as the facial paralysis 
was concerned. In time the patient acquired 
the faculty of coérdinated simultaneous 
motions on both sides of the median line of 
the head, but even nine months later, asso- 
ciated movements persisted in the injured 
half of face when the shoulder (trapezius) 
and head (sternomastoid) were vigorously 
moved. 

It is of particular interest to compare with 
these results the observations of Langley in 
animals. After uniting the central end of 
the fifth cervical nerve with the peripheral 
end of the sympathetic (in two cats) he found, 
still after 187 days, and 112 days respectively, 
the ordinary symptoms of sympathetic 
paralysis, in the corresponding eye. But 
the proximal section of the hybrid nerve had 
not obtained any tonic effect on its distal 
section. And the motions of the neck and 
shoulder, the impulses for which normally 
run through the fifth cervical nerve, caused 
no movements in the nictitating membrane 
or pupil. Langley’s similar experiments on a 
third cat, in which, after 197 days, he found 
that also the diaphragm had no associated 
movements in the pupil, have been referred 
to above. 


1 Arch. f. Anat. u. Physiol., 1885, p. 206. 
2J. Nerv. & Ment. Dis., 1903, xxx, 367. 
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It seems to me that the difference in the 
results found in Cushing’s and Langley’s 
cases correspond very well to the differences 
in the kinds of nerves that were united: 
in the former cases there was union of such 
closely related nerves as the accessory and the 
facial, both motor nerves; the latter’s work 
involved joining such different nerves as those 
from the cerebrospinal system and those from 
the sympathetic nervous system. It would 
be an entirely reasonable conjecture that in 
my cases, both neck and thorax operations, 
such details may have played a part. But 
it is impossible, for the present to judge 
whether they have been influenced, too, in 
any way by the fact that, in severing the 
phrenic nerve, centripetal communication 
and transmission through that nerve were 
broken. 


FIRST SERIES OF CASES: CERVICAL OPERATIONS 

Case A. Dog, medium sized; left phrenicus 
nerve sutured to left sympatheticus; under observa- 
tion 111 days. Shortly before death, weighed 
8,840 gms.; average pulse rate 131 (4 counts); sugar 
tolerance, between to and 5. 

Other symptoms of interest! were loss of weight, 
falling of hair, some sluggishness; lessening of 
left pupil and lid cleft, left pupil not reacting to 
light. 

Remarks. After operation left pupil and lid cleft 
were less than before, the nictitating membrane was 
pulled forward toward the pupil; enophthalmos. 
From 38 days after operation these symptoms were 
less pronounced. From about too days after the 
operation there was no difference in the position 
of the left nictitating membrane from the position of 
the right one. 74 days after operation the eyes were 
carefully examined with a flash light in a dark room; 
nothing especially revealed. Left pupil was always 
materially lessened, not reacting. Later the same 
results were found several times. During the last 
6 weeks before killing the dog, purulent conjuncti- 
vitis was present especially in the left eye. The 
dog’s general condition was good (until the last few 
days before death when he lost, during the sugar 
tolerance tests, 3,380 gms.). At the autopsy the 
suture place of the nerve was nicely healed and 
could not be exactly distinguished. Thyroid was 
rather large, transparent (colloidal). Stomach not 
very large. 

Case B. Cat, male; left phrenicus sutured to 
left sympatheticus; under observation 175 days. 
Shortly before death, the animal weighed 4,400 gms.; 
average pulse rate 136 (4 counts); sugar tolerance, 
between 2.5 and 1.25. 

Other symptoms of interest were. Some hair fallen 
out on a spot about the size of a penny below left 


ear. Eye symptoms about the same as 2 months 
ago; the size of the pupil (left) though varying from 
day to day does not seem to be as small as 2 months 
ago. 

Remarks. The usual symptoms of sympathetic 
paralysis were found in the left eye following the 
operation. From 71 days after the operation the 
left pupil was sometimes only a little less than the 
right. In spite of numerous examinations in dim 
light respiratory movements never were found in 
the left eye. Three and one-half months after opera- 
tion the sugar tolerance lay between 2.5 and 1.25, 
the pulse rate was 135 (8 counts) the weight 4,150 
gms. Left pupil and lid cleft were small; left nicti- 
tating membrane pulled forward (but no evident 
enophthalmos). Thus far no falling out of hair. 
The general condition good and remained so even 
at the time when the cat was killed. Autopsy: 
much adipose; internal organs without remarks; the 
nerve suture place smooth and macroscopically not 
to be detected. 

Case C. Cat, weight 2,640 gms.; left phrenicus 
sutured to left superior sympathetic cervical gang- 
lion; under observation 20 days. Shortly before 
death the animal weighed 1,600 gms.; average pulse 
rate 125 (1 count). 

Other symptoms of interest. During the last week 
before death the general condition went down 
rapidly. 

Thus no sugar tolerance test could be done. 

Remarks. Here 2 to 3 cm. of the left sympathetic 
were excised below the superior ganglion whereupon 
the phrenicus was sewed to the ganglion itself. Left 
eye showed the common paralysis (yet enophthalmos 
was not evident and the nictitating membrane was 
just slightly pulled forward). During the last day 
preceding death there was purulent conjunctivitis 
in both eyes. Bladder urine at the autopsy was free 
from sugar. Cause of death: post-operative infec- 
tion. ‘The nerve suture had slipped. Thyroid, 
normal. 


SECOND SERIES OF CASES: THORACIC OPERATIONS 

Case 1. Dog; right phrenicus sutured to right 
sympatheticus; under observation 85 days. Shortly 
before death the animal weighed 3,970 gms.; 
average pulse rate 97 (3 counts); sugar tolerance, 
below 10. 

Other symptoms of interest.’ Loss of weight, falling 
out of hair, tremor, weakness, diffuse corneal opacity 
during the last 2 months. 

Remarks. Urine free from sugar, 2, 7, 8, 9, 60, 61, 
84 days after the operation (as well as the day of the 
operation). The dog was quite well until 2 days be- 
fore death, which was caused by pneumonia. Autopsy 
showed the place of the nerve suture which was nice- 
ly healed with callous-like swelling. Otherwise 
nothing worthy of note, except that the intestines 
showed occasional local scar-like extensions and the 
mesenteric glands were enlarged, indurated, and pig- 
mented. Numerous firm adhesions and strands of 
connective tissue were present. 


1At time of death. 
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CASE 2. Dog; weight 6,860 gms.; right phrenicus 
sutured to right sympatheticus; under observation 
45 days. Shortly before death the animal weighed 
3,550 gms. 

Other symptoms of interest... During the last month 
before death very sensitive; during the last week 
very sluggish too. Loewi’s test negative. 

Remarks. Before operation the pupils were me- 
dium sized and equal. This fact was noted in every 
animal, though not always mentioned. Sugar-free 
urine before operation; 35 days and 45 days after 
operation. Cause of death, pneumonia. The point 
of the nerve suture healed with callous-like swelling; 
otherwise internal organs without findings. 

CASE 3. Very large dog; left phrenicus sutured 
to left sympatheticus; under observation 20 days. 

Remarks. Urine free from sugar at the time of the 
operation and 9 days after. Dog seemed to be 
doing quite well until he was found dead one morn- 
ing. Autopsy: pneumonia. No signs of post- 
operative infection. The point of nerve suture 
nicely healed, thickened. Stomach and intestines 
very small. Left kidney a little larger than right. 

CasE 4. Cat; left phrenicus sutured to eft 
sympatheticus; under observation 107 days. Short- 
ly before death the animal weighed 3,435 gms.; 
average pulse rate 133 (5 counts); sugar tolerance 
between 1.25 and 0.63. 

Remarks. The general condition of the animal 
excellent all the time. No falling out of hair. 
Pupils equal, reacting to light. Urine free from 
sugar and albumin 2 months after operation and at 
the time of death. The cat was killed under ether. 
Autopsy: very much adipose (increase in weight 
had been stated by weighing at the beginning and 
at the end of the last week); internal organs without 
findings. The point of nerve suture without swell- 
ing, thyroid rather large. 

CASE 5. Young cat; left phrenicus sutured to 
left sympatheticus; under observation 1o5 days. 
Shortly before death the animal weighed 3,375 gms.; 
average pulse rate 126; sugar tolerance between 5 
and 2.5. 

Other symptoms of interest.!. Loewi’s test negative. 

Remarks. All the time in excellent condition. No 
falling out of hair. Pupils equal, wide, reacting to 
light (3 days after operation). Urine sugar free 
(2 months after operation). Cat killed under ether. 
Autopsy: adiposity (and increase of weight) stated 
as in Case 4. The point of the nerve suture sur- 
rounded by adhesions between the pleural sheaths. 
Stomach large. Thyroid very small, non-transpar- 
ent macroscopically. The follicles of the spleen 
very evident (young animal). 

CASE 6. Cat; left phrenicus sutured to left sym- 
patheticus; under observation too days. Shortly 
before death the animal weighed 4,700 gms.; average 
pulse rate 113 (4 counts); sugar tolerance between 
2.5 and 1.25. 

Other symptoms of interest.1 Loewi’s test negative. 

Remarks. Condition excellent all the time. No 


falling out of hair. Urine sugar-free (114 months 
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after operation). Some decrease in weight was 
noted during the last week before death. Au- 
topsy: very much adipose. Adrenals small. Left 
thyroid lobe large, right lobe less and not quite as 
much transparent. The point of nerve suture fine, 
not swollen. During the narcosis (in which the 
animal was killed) the left phrenic nerve was stimu- 
lated with an electrical current, but without any 
visible effect in the opened abdomen. 

CasE 7. Dog, female; left phrenicus sutured to 
left sympatheticus; under observations 57 days. 
Shortly before death the animal weighed 9,500 gms.; 
average pulse rate 133 (5 counts); sugar tolerance 
between 15 and 12.5. 

Other symptoms of interest. Some signs of itching; 
falling out of hair, especially so during past two 
weeks. 

Remarks. All the time in excellent condition. 
Some loss of weight was noted during the last week 
preceding death. Pupils equal, reacting. Urine 
sugar-free (2 weeks and five weeks after operation). 
Dog killed in narcosis. Autopsy: the point of the 
nerve suture not to be detected. Stomach very 
large, thyroid very large. Otherwise nothing to 
remark. 

Case 8. Cat; left phrenicus sutured to left 
sympatheticus; under observation 70 days. Shortly 
before death the animal weighed 2,850 gms.; average 
pulse rate 142 (7 counts); sugar tolerance between 
5 and 2.5. 

Other symptoms of interest.1. Backward to the left 
an almost bald spot about the size of a fifty-cent 
piece. 

Remarks.’ The days following the operation 
showed a pulse rate of 135 (5 counts). Still a day 
after operation the urine showed sugar reaction. 
Two weeks before the animal was killed all the 
animals kept in one laboratory room (including Case 
8) acquired a severe catarrhal disease of the respira- 
tory tract and developed a bad general condition. 
Case 8 improved some after a little more than a 
week. Autopsy: adipose (especially in omentum 
and mesentery); the point of nerve suture nicely 
healed, with callous-like swelling. Internal organs 
without remark. 

Case 9. Dog; left phrenicus sutured to 
vagus; under observation 27 days. 

Remarks Good condition during the past few 
weeks. Then lossin weight. Dog rather emaciated 
at the time of death. No cause of death found 
(dog fight?). No signs of infection. Nerve suture 
place nicely healed. The spleen showed an or- 
ganized infarct. Stomach small. 

CasE 10. Dog; left phrenicus sutured to right 
and left vagus; under observation 87 days. Shortly 
before death the dog weighed 4,670 gms.; average 
pulse rate 108; sugar. tolerance between 5 and 2.5. 

Other symptoms of interest... Much falling out of 
hair; signs of itching; thickened skin; some sluggish- 
ness during last two weeks; Loewi’s test negative. 

Remarks. Sugar free urine 14% months after 
operation. During the narcosis (in which the 


left 


1At time of death. 
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animal was killed) electric stimulation of the left 
phrenic was made with no result in the abdomen. 
Internal organs without findings. Fine nerve heal- 
ing. 

CAsE 11. Cat, female; weight 2,480 gms.; left 
phrenicus sutured to right and left vagus; under 
observation 64 days. Shortly before death the 
animal weighed 2,150 gms.; average pulse rate 149 
(3 counts); sugar tolerance between 5 and 2.5. 

Other symptoms of interest.!. Was delivered of 5 
living kittens four days previous to death 

Remarks. During the days following operation 
the pulse rate was 141 (3 counts), sugar-free urine 
before death as well as 3 days after. Two weeks 
before killing the animal the same infection de- 
veloped as in Case 8. Autopsy: nothing especially 
to remark. Nerve suture place fine, not swollen. 

Case 12. Dog; left phrenicotomy; under obser- 
vations 99 days. Shortly before death weighed 
11,690 gms.; average pulse rate 114 (6 counts); sugar 
tolerance between 5 and 2s. 

Other symptoms of interest. Falling out of hair. 
Signs of itching very pronounced. Loewi’s test 
negative. 

Remarks. General condition good all the time. 
Sugar-free urine before operation and 114 months 
after. At the time of killing the dog, he was very 
thin; during the past 3 weeks preceding this, 34 kilo 


loss in weight had been noted. At the operation, 
left phrenic and both vagi were cut; at the autopsy 
the vagi were quite healed together, only phrenic 
remained severed. Thyroid rather small. Other- 
wise nothing to note. 

Case 13. Dog; left phrenicotomy; under ob- 
servations 73 days. 

Symptoms of interest. Falling out of hair; loss in 
weight. 

Remarks. Pupils medium and equal before oper- 
ation. Urine sugar free one day and also 1 month 
after operation and at autopsy. Good general con- 
dition. Cause of death: plueropneumonia. At the 
operation the phrenic, the sympathetic and both 
vagi had been cut; at the autopsy all these nerves 
were healed except the sympathetic. Changes in 
the intestine and peritoneum quite similar to those 
found in Case 1, were present. Sugar tolerance 
test was not done, as the dog refused to eat sugar. 

CASE 14. Cat, weight 3,050 gms.; under observa- 
tion 56 days. 

Remarks. Sugar tolerance test, pulse count, etc., 
were made in this cat at the same time as in cases 
8 and 11. The severe infection mentioned above 
which later developed interfered with the original 
intention to test out changes that in time might have 
occurred. Case 14 died before any further test had 
been carried out. 


1At time of death, 
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TRACHELOPLASTIC METHODS 


AND RESULTS ' 


A CLINICAL Stupy BASED UPON THE PHYSIOLOGY OF THE MESOMETRIUM 


By ARNOLD STURMDORF, M.D., F.A.C.S., New York 


Associate Surgeon, Woman’s Hospital; Clinical Professor of Gynecology, New York Polyclinic School and Hospital 


HE first plastic amputation of the 
cervix uteri, utilizing a cuff of vaginal 
mucosa as a stump covering, was 
practiced by Marion Sims in 1861. 

One year later, T. A. Emmet performed his 
first successful trachelorrhaphy, the technique 
and results of which, however, were not pub- 
lished until 1874. In discussing Emmet’s 
operation, Sims declared: ‘‘We can’t modify 
it, we can’t change it, for it is perfect — per- 
fect in its method and perfect in its results.” 

‘manating from so prominent a source 
and indorsed by such authority, these op- 
erations, which embody the origin and 
principles of all subsequent tracheloplastic 
methods, found enthusiastic adoption in 
America and to a large extent in England, 
while, at the same time, their introduction 
among Continental surgeons instigated an 
interminable maze of controversy and modi- 
fications. 

Today, after a tenure of over fifty years, 
we are beginning to realize that the prevail- 
ing convictions as to the uniformity in the 
beneficent results of these established opera- 
tions demand a most radical revision. ‘This 
is significantly revealed in a recent analysis 
by Dr. V. N. Leonard, of the Johns Hopkins 
Hospital, who tabulated the immediate and 
ultimate effects of the classic cervix amputa- 
tion as performed in Howard Kelly’s clinic 
during the past twenty years. One hundred 
and twenty-eight complete post-operative 
histories from among four hundred recorded 
cases forced Leonard to conclusions which, to 
quote his own conservative phrasing, “were 
quite unexpected and in many ways dis- 
appointing,” for — 

Nearly 5 per cent of the patients presented serious 
post-operative haemorrhage, occasionally after estab- 
lished convalescence. 

Ten per cent of the cases suffered from decided 
augmentation of a preéxisting menorrhagia or 
dysmenorrhcea. 

Four-fifths of the women in whom pregnancy 


might reasonably have been anticipated to follow 
the operation, remained sterile. 

On the other hand, 50 per cent of the pregnancies 
occurring after cervix amputation terminated 
prematurely, while among the few who progressed 
to full term, even a larger proportion experienced 
difficult and prolonged labor. ele 

The operation in all of the cases presented, con- 
sisted of the classic circular amputation, removing 
about three centimeters of the cervix above the 
external os. 

Actuated by these ‘unexpected and dis- 
appointing results,’ Leonard next tabulated 
the post-operative effects of trachelorrhaphy 
for comparative analysis with those of cervix 
amputation, concluding as follows: 

The presence of a marked endocervicitis should 
be considered as contra-indicating simple trachelor- 
rhaphy, for although trachelorrhaphy may render a 
mild endocervicitis more amenable to treatment, 
it cannot be considered like amputation of the 
cervix — a curative measure for this condition. 

Fertility is much more likely to follow trachelor- 
rhaphy than amputation of the cervix. 

After amputation of the cervix, the incidence of 
abortion and premature delivery is greatly increased, 
while trachelorrhaphy has no effect upon the course 
of subsequent pregnancy. 

Labor after cervix amputation is usually difficult, 
while after trachelorrhaphy it is almost always 
normal; hence amputation of the cervix is to be 
avoided in the child-bearing period, trachelor- 
rhaphy being the operation of choice in properly 
selected cases. 

I have quoted Leonard’s conclusions at 
some length because they offer, from a repre- 
sentative source, substantiation of my con- 
tentions and incentive for innovation into 
the prevailing principles and practice of 
established tracheloplastic methods. <Ac- 
cepting these introductory data as a correct 
exposition of facts, the problem presented 
resolves itself into two fundamental questions; 
namely, 

What criteria should determine the selec- 
tion of simple trachelorrhaphy in a given 
case, and, secondly, how shall we perform an 
indicated cervix amputation without incurring 


1 Presented before the Medical Society of the County of New York, October 25, rors. 
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the post-operative haemorrhage, the disturb- 
ances in menstrual, reproductive, and partu- 
rient functions enumerated above? 

If we recall that it is not the cervical lacera- 
tion as such, but its consequences, which we 
attempt to prevent or cure by operation, 
the enumerated post-operative derangements 
make it conspicuously evident that the pre- 
valent methods of cervix amputation, while 
surgically successful, not only fail to restore 
normal functions in a large proportion of 
cases, but are capable of inciting the identical 
disturbances for the relief of which the opera- 
tion was instituted. That it is not the tear 
in the cervix, but the induced complications 
which bring the patient to the operating 
table, is amply demonstrated by the countless 
women who bear cleft cervices presenting un- 
united cicatrized edges, unproductive of any 
symptoms whatsoever; and it follows as a 
self-evident deduction that the limitations of 
trachelorrhaphy like the indications for cervix 
amputations must be governed by the nature 
and degree of existing concomitants, not 
by the extent of the cervical injury. A single 
tear may initiate the most serious train of 
complications in one patient, while a more 
extensive multiple injury may prove perfectly 
innocuous in another. 

The dominating fundamental factor that 
establishes the morbidity of a cervical lesion 
is the incidence of infection. Clinically, the 
course of such infection assumes one of two 
types according to its virulence and the 
resistance of the patient. In the first in- 
stance it reveals itself frankly as a form of 
acute puerperal sepsis with gradual subsidence 
of its systemic manifestations or, what is more 
common, it persues a more or less insidious 
latent course from the beginning. The first 
form usually merges into the second, so that 
ultimately both eventuate in varying de- 
grees of the same symptom-complex. 

The objective and subjective features 
presented in this chronic stage of the con- 
dition are amply and graphically depicted 
in every textbook, but the nature and sig- 
nificance of the intermediate pathologic 
phases in the morbid chain that link cause 
and effects are obscured by a haze of stand- 
ardized misconceptions and fallacious dog- 


ma. Thus the theory of reflex neuroses 
from alleged “pinching of the cervical nerves 
by scar-tissue in the angles of laceration” 
is almost, but not quite, obsolete; yet equally 
absurd is the accepted statement that the 
relative sterility of women with lacerated 
cervices is due to a cicatricial stenosis of the 
cervical canal, for it isobvious that an os which 
affords egress to billions of blood-cells during 
every menstruation, will certainly give in- 
gress to an active spermatozoid, the thickest 
part of which measures less than half the 
diameter of a single red blood-corpuscle. 

Similarly; the familiar “chronic corporeal 
endometritis,” generally accepted as ‘the 
pathologic fundament of cervical lesions pro- 
ductive of its complications, is a misnomer and 
a myth found only in textbook classification, 
rarely in the uterus. 

Kundradt first, in 1873, and more recently 
Hitschman and Adler, have _ conclusively 
proved that nearly all of the histologic 
features generally depicted as “endometritis’’ 
present only the normal endometrial tran- 
sitions of the menstrual cycle. Even that 
infrequent form clinically labeled ‘‘hyper- 
trophic endometritis,”’ more correctly termed 
glandular hyperplasia, is never inflammatory 
in character, but a functional adenomatous 
overgrowth, analogous to that presented by 


‘the thyroid in Graves’ disease. 


Furthermore, realizing that the cervix as 
such is practically devoid of function, that 
physiologically it represents nothing more 


than a passive communicating duct between 


the vagina and the uterine cavity proper, 
that its lining membrane simply secretes 
mucus, that it does not participate in the 
metamorphosis exhibited by the corporeal 
endometrium during menstruation or preg- 
nancy, the question naturally arises, How 
are the disturbances in menstruation, con- 
ception, pregnancy and parturition induced 
by cervical disease? The answer to this 
question embodies not only the solution of 
our present problem but of many others of 
equal importance in gynecological pathology. 

Menstruation, conception, pregnancy, and 
labor are intrinsically corporeal functions, 
and the elucidation of disturbances in these 
functions must be sought beyond the cervix. 
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Fig. 1. Human uterus, non-pregnant; longitudinal fibers. 
Four hours after operation. Strip3 xo0.5 xo.5cm. Load 
1 gm. Temperature 39° C. At F, epinephrine to make 
1:2,000,000. (From Lieb, American Journal of Obstetrics, 
vol. Ixxi, 2.) 


The functional integrity of any organ de- 
pends essentially upon the maintenance of a 
uniformly normal circulatory equilibrium. 
This is conspicuously true of the uterus, the 
specific activity of which, in menstruation 
and pregnancy, demands a range of local 
circulatory oscillation that obviously implies 
the existence of some regulating mechanism. 

The uterus, like the heart, is practically a 
hollow muscle, and like the heart it automat- 
ically controls its own blood supply. From 
time immemorial, we have been familiar 
with the characteristic contractile phenomena 
manifested by this organ during pregnancy 
and labor; nevertheless this identical con- 
tractile function as the intrinsic and essential 
regulator of its normal circulatory balance, 
remains unrecognized. 

Rhythmical contractions of the non-preg- 
nant uterus were first graphically recorded 
by Henricius twenty-six years ago. It ‘is 
now more than five years since last I directed 
attention to the clinical bearings of this factor 
in the following words: 

“Complying with established physiological 














Fig. 2. Human uterus, non-pregnant, longitudinal 
fibers. Three hours after operation. Strip 3 x 0.5 xo0.5 
cm. Loadrgm. ‘Temperature 39° C. At C, pituitary to 
make 1:1,000. (From Lieb, American Journal of Obstetrics, 
vol. Ixxi, 2.) 


laws, a normal uterus contracts at regular 
intervals not only during pregnancy, but 
throughout its entire functional existence, such 
contractions being essential to its structural 
and circulatory integrity. An immobile 
muscle, whether in the uterus or elsewhere, 
degenerates; furthermore, the uterine veins 
being devoid of valves, leave no provision 
other than muscular contraction to prevent 
circulatory stasis and its consequences.” 

The recognition and significance of these 
normal intermittent contractions in the non- 
pregnant uterus, have not as yet permeated 
far beyond the confines of the research lab- 
oratory, but there we command graphic 
tracings revealing, in uniform cycles, rhythmic 
successions of systole, diastole, and quiescent 
interval, all augmented during pregnancy and 
menstruation. 

Two familiar clinical manifestations will 
serve as a practical demonstration to depict 
the extreme phases of this muscular virility 
in the non-gravid uterus. The time-honored 
practice of applying silver nitrate solutions 
on a cotton-wrapped probe to the endome- 
trium, induces, in some patients, a most dis- 
tressing tetanic response of the whole uterine 
musculature, which firmly clutches the ap- 
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Fig. 3. Injection specimen, normal nulliparous uterus. 
A, arteries; V, veins; a, b, c, lymphatics; d, transition of 
lymph-capillaries into lymph-spaces; e, lymph-spaces; / 
muscle-bundle. (I’rom Leopold.) 


plicator, causes violent colicky pains, and 
mild but unmistakable symptoms of general 
shock: no hibernating muscle can manifest 
such tonicity. On the other hand, an equally 
distracting moment is experienced when, dur- 
ing a curettage, the operator suddenly finds 
himself ‘‘beyond his depth,” the curette 
losing contact by a paralytic dilatation of 
the uterine cavity, simulating traumatic 
perforation of the uterine wall: only a virile 
muscle exhibits such absolute paralytic 





A section through the cervix, showing sub- 


Fig. 5. 
epithelial inflammatory foci. Hyperplastic lymph-vessels 


with streaks of round-cell infiltration and small in- 
flammatory foci in the cervical musculature. SH, Squa- 
mous epithelium; BV, blood-vessels; M, muscle; LV, lymph- 
vessel; 1B, muscle-bundle; RC/, round-cell infiltration. 





Injection specimen, uterus of sheep. 
horn; 7’, tube; O, ovary; Bb, broad ligament; a, sub- 
serous lymphatics; b, collecting lymph-tube; c, transit into 


Fig. 4. I, left 


broad ligament channels. (Irom Leopold.) 


flaccidity. Between these two extremes we 
will find every grade of perverted muscular 
irritability with its objective and subjective 
concommitants. 

It is such a perversion of muscular function, 


impairing the intensity and rhythm of the 


ulerine contracting cycle, which we must learn 
lo recognize as the morbid link between cervical 
lesions and their clinical manifestations. 

This contention finds its substantiation 
in the morphology of the myometrium. The 
key to the architectural scheme of the uterine 


“musculature is revealed in its formative, 


not in its matured, state, and to gain a clear 
conception of its mechanism it is necessary 
to discard the accepted subdivision of this 
single muscle into several layers. Such a sub- 
division is purely arbitrary; there are no 
distinct layers, but a single muscle presenting 
different angles in the course of its component 
bundles. Briefly stated, these bundles are 
arranged in a succession of fanshaped muscle- 
sprays that wind spirally downward from 
each fallopian angle throughout the whole 
uterus to the external os. Schematically, 
the intersection of these spirals forms a net- 
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Infiltrated in the muscular 


Fig. 6. 
stroma (perimysium) of the cervix 


lymph-vessels 


work of inverted figures of eight, the large 
upper loops constituting the fundal segment 
while the lower circular loops enter into the 
formation of the cervix. 

Every muscle contracts toward its fixed 
point and for the uterine muscle such relative 
fixed points are furnished through its fascic- 
ular prolongations in the round and broad 
ligaments at the pelvic brim. 

To appreciate the influence of cervical 
laceration upon the mechanism of uterine 
contraction, it is essential to dispel the ac- 
cepted myth of a distinct cervical sphincter. 
Such a sphincter implies the existence of 
a concentrically contracting muscular ring. 
The muscular arrangement of the cervix 
precludes any concentric closure of the os, 
which dilates with every uterine contraction 
because the muscle spirals do not at any point 
completely encircle the cervix, but are dis- 
posed as a progressive, lamellated, inter- 
rupted succession of short oblique circle seg- 
ments which, contracting spirally upward 
toward their fundal fixed points, necessarily 


shorten every diameter of the uterws and, by. 


uncoiling in the cervix, open the os. in the 
manner of an iris diaphragm in a microscope; 
cervical dilatation thus becomes am active 
contractile phenomenon instead of a passive 
relaxation, as heretofore taught. 


he 


Fig. 7. Dense round-cell infiltrations in the sub- 


epithelial layers and muscular stroma of the cervix. 


This perfect adaptation of muscular ar- 
rangement to the physical and physiological 
requirements of uterine function is demon- 
strably exemplified during labor when the 
mechanism is exercised on an augmented 
scale. 

We have already emphasized that it is 
not the laceration as such, but the incidence 
of its infection that determines the mor- 
bidity of a cervical lesion, and it remains to 
elucidate with special stress that pathological 
phase of the infectious process which clin- 
ically, at least, presents a lerra incognita to 
gynecologists. 

In the uterus as elsewhere, every infection 
incites the greatest reaction in its lymphatic 
elements. The enormous uterine resorptive 
capacity displayed in its gravid and puerperal 
state is exceeded only by that of the intestines. 
It is more than forty years since Leopold 
clearly demonstrated the normal uterine 
lymphatic circulation; nevertheless, barring 
its disseminating rdle in cancer, the domina- 
tion of this element in general gynecological 
pathology has been practically ignored. 

(Quoting briefly from Leopold’s description, 
which stands unchallenged to this day, the 
uterine lymph current may be traced from 
its Jacuna&r origin under the endometrium and 
cervical mucosa, through minute funnel- 
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Vig. 8. Outlining the circular flap at the demarcating 
border between the healthy vaginal margin and the dis- 
eased mucosa. 


shaped ostia directly to the myometrium. 
Here it expands into an extensive capillary 
net, which, utilizing the perimysium as a 
scaffold, enmeshes every fascicle and bundle of 
the uterine musculature to ils subperitoneal 
surface, whence it drains into two main col- 
lecting tubes that course parallel to the utero- 
ovarian blood-vessels in the base and top of 
the broad ligament. 

This normal envelopment of the perimysial 
sheaths throughout the uterine musculature 
by a lymphatic lattice work, makes it clear 
how an infectious process of the cervix, in- 
ducing an ascending intramuscular lymphan- 
gitis, may splint and immobilize the elementary 
muscle-bundles by plastic infiltration of their 
sheaths. Ramifying the entire myometrium 
along these sheaths, this chronic lymphangitis 
may create disseminated minute myometrial 
abscesses, as shown in Figures 5, 6, and 7, 
then converging to the lines of the main lym- 
phatic channels, its course is evidenced by 
paracervical exudates and velamentous bands 
or meshes which kink and agglutinate the 
adnexa, inhibit tubal peristalsis, create di- 





Fig. 9. Mobilization of flap completely around the 
cervix up to the level of the internal os. ° 


verticuli that establish ectopic possibilities, 
or, occluding the tubal ostia, insure sterility.’ 

The peri-adnexitis thus produced, thickens 
and agglutinates the ovarian tunica albuginea, 


‘prevents the normal rupture of graafian 


follicles with ultimate development of re- 
tention cysts and functional amenorrhoea. 
Here is the incubation of chronic pelvic 
abscess, pyosalpinx, sactosalpinx, ovarian 
sclerosis, and so-called ‘‘ uterine fibrosis.” 

This intramuscular lymphangitis and its 
resulting impairment of the normal myo- 
metrial contractions furnish the pathologic 
factors that link cervical lesions and their 
clinical manifestations. 

To deduce all of the functional disturbances 
resulting from these two pathological factors 
is to reconstruct the whole symptomatology 
of cervical lesions. 

When in the case of the heart, the myo- 
cardium becomes impaired, cardiac arrhyth- 
mia ensues with resulting general circulatory 
stasis, frequently productive of myocardial 

LT gratefully acknowledge my indebtedness to Dr. Emil Schwarz, 


Assistant-Pathologist to the Woman’s Hospital, for the illustrations, 
Figs. 5, 6, and 7. 
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Enucleation of the entire cervical mucosa out 
of its muscular bed. 


Fig. 1o. 


menorrhagia. Similarly, when the myome- 
trium is impaired, a uterine arrhythmia en- 
sues, with resulting local circulatory stasis 
productive of myometrial menorrhagia. 
And, again, under the influence of vagus 
stimulation, cardiac contractions decrease in 
frequency but increase in force; the identical 
phenomenon occurs normally in the uterus 
during every menstrual period. 
Dysmenorrhoea means painful menstrual 
contractions. The myometrial sensory nerve- 
filaments penetrate the muscle sheaths, and 
consequently the normally augmented men- 
strual compression of infiltrated perimysial 
areas causes dysmenorrhoea. On the same 
pathological basis, the associated nutritional 
and functional derangements of the endom- 
etrium disturb or inhibit its specific decidual 
potentialities, with consequent sterility or 
premature termination of existing gravidity. 
It is an axiomatic surgical principle in the 
control of any progressive ascending lym- 
phangitis, to direct our therapeutic aim at the 
primary infectious focus, and it follows as an 
obvious corollary that the indications for, 
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lig. 11. Raw funnel of cervical muscularis and excised 
cone of mucosa. 


and limitations of, trachelorrhaphy or cervix 
amputation respectively, must be governed 
by their relative efficacy in the elimination of 
the infectious cervical focus and the restora- 
tion of normal uterine functions. 

With the cervical lesion as an established 
portal of infection, simple trachelorrhaphy 
should find its cardinal and practically its only 
sphere early in the puerperium, when ‘‘immedi- 
ate’”’ or “intermediate”? operation represents 
an effort of highest prophylactic potency. 

Unfortunately, the enervating exigencies 
of the lying-in chamber all too frequently 
incline the accoucheur to close his eyes rather 
than the rent in the cervix, unless copious 
hemorrhage from a ruptured circular artery 
imperatively dispels all further disinclination 
to supplemental exertions. 

The early operation purposely or unavoid- 
ably omitted and chronic infection ensuing, 
Emmet’s classic trachelorrhaphy as a curative 
measure presents itself for consideration. 

The indications for and limitations of a 
given operative procedure must be based upon 
a clear conception of its aim and scope. 
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Tig. 12. ‘Transverse traction stitch for the anterior 
flap segment in silu. 


Emmet’s operation was based upon the 
conception that the local and general mani- 
festations in torn cervices resulted solely from 
gaping flaps and that a cure of the condition 
demanded nothing more than a plastic closure 
of the gap. The dominating features of this 
operation consist of a surgical reproduction of 
the original lear and its sutural reunion. This 
at once limits the curative scope of the pro- 
cedure to cases in which the infection has not 
extended beyond the borders of the original 
tear -— a rare condition, for we know today 
that the functional disturbances following 
cervical lesions which demand surgical in- 
tervention, signalize the infectious invasion 
of areas beyond the limits of the primary 
injury and that the conservation of these 
invaded areas within the cervix perpetuates 
the morbid process, thus rendering Emmet’s 
trachelorrhaphy practically futile in many 
cases, notwithstanding an immediate plastic 
success. 

If this is true of single tears, it applies with 
proportionate force to multiple tears; but 
whether we accept or reject the foregoing 
considerations as valid factors in limiting the 





lig. 13. Introduction of right free suture end into the 
cervical cavity on a double-curved Peaseley needle, to a 
point above the internal os. 


scope of secondary trachelorrhaphy as a 
curative measure, a more sinister menace ob- 
trudes itself into this question today; namely, 
the enhanced cancerous potentialities in the 
chronically inflamed cervical areas beyond the 
range of the Emmet operation. 

A recent publication by Ewing, on pre- 
cancerous diseases, affirms that ‘chronic 
catarrhal endocervicitis precedes cancer in 
the great majority of cases ... and the 
cervical erosion is the most definitely estab- 
lished lesion known to initiate cervical car- 
cinoma . . . Polese demonstrated this in 
34 out of 48 cases. . . . Beckman care- 
fully observed the development of carcinoma 
in an erosion which he treated for five years. 

Early stages of carcinoma from such lesions 
are described by Waldeyer, Ruge and Veit, 
by Cullen, Schauenstein, Sitzenfrey, and 
others. Ewing studied three instances of 
precancerous polyp in eroded cervices showing 
metaplastic overgrowth and beginning in- 
vasion of the stroma by adenocarcinoma. 

Aside from these clinical considerations, 
many gynecologists have for a long time dis- 
carded trachelorrhaphy in the majority of 
their cases on purely technical grounds. 
Thus Noble declares that “in cervical lacera- 
tions-of long standing, with marked hyper- 
trophy and nabothian cystic degeneration, 
amputation is to be preferred, as the con- 
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Needle emerging on the anterior vaginal fornix 


Fig. 14. 
at base of flap. 


ditions left by trachelorrhaphy are far from 
satisfactory and, furthermore, that all cer- 
vices deficient in bulk from underdevelop- 
ment, irregular multiple tears, or previous 
sloughing, present insufficient tissue for 
normal reconstruction by tiachelorrhaphy.”’ 

The foregoing arraignment of this pro- 
cedure, on physiological, pathological, clinical, 
and technical grounds, forces the conviction 
that late trachelorrhaphy, whenever indi- 
cated, must prove inefficacious as a curative 
measure, and when apparently curative was 
probably superfluous. 

In thus restricting the applicability of 
trachelorrhaphy to the puerperium, we neces- 
sarily augment the range of cervix amputation 
as the reparative method of choice for all 
chronic cervical lesions; and it now remains 
to elucidate and obviate as far as possible 
those derangements noted after this operation. 

In the light of the normal and pathological 
fundamentals at hand, both cause and pre- 
vention of these post-operative disturbances 
are revealed as inherent in the technique of 
the prevailing methods of cervix amputation. 
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Fig. 15. Left suture end running parallel to and emerg- 
ing one-quarter inch from the right. 





Fig. 16. Schematic saggital view of anterior suture 


course. 
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Fig. 17. Traction on suture ends; drawing the flap 
segment into the cervical cavity and approximating its 
vaginal edge to the circumference of the internal os. 


The very initial steps in the customary pro- 
cedure, namely, the time-honored dilatation 
and curettage, inflict a useless and most 
unsurgical traumatism that is not counte- 
nanced in any other operative field under 
similar conditions. The curette cannot 
eliminate the deeply situated racemose tufts 
of the infected muciparous glands in the cer- 
vical canal and it should nol remove the utric- 
ular tubules of the corporeal endometrium, 
which are rarely if ever involved and which 
exercise a most essential function in men- 
struation and fecundation, both of which 
may be permanently suspended by the use of 
this instrument which can only relacerate and 
reinoculate the tissues, thus producing the 
initial factor in the perpetuation of post- 
operative disturbances. 

In the next steps, namely, circular ablation 
of the cervix and suture of its vaginal and 
endometrial margins, we frequently defeat 
our purpose by disregarding the physiological 
and textural features of the cervical elements. 

According to an established law in myo- 
dynamics — “the extent of contractile short- 
ening in a given muscle depends upon the 





Fig. 18. Posterior suture, passed on parallel lines to 
the anterior but in a posterior direction and both sutures 
tied. 


arrangement and number of its contractile 
units” — the longer the muscle, the greater 
the number of its contractile units; conse- 
quently, a long muscle-bundle will contract 
through a proportionately wider interval 


‘than a similarly arranged short one. 


In the uterus, the peripheral fibers travers- 
ing the greater circumferential area are neces- 
sarily much longer than the central fibers 
that entwine the uterine cavity. It follows, 
therefore, that on ablating the cervix in the 
usual manner, all the muscle stumps are 
made to terminate at the same level; the 
longer peripheral fibers contracting to a 
higher plane than the shorter central fibers 
tend to pull the vaginal and endometrial 
margins of the stump asunder. Further- 
more, the extreme friability of the endome- 
trial edge renders its sutural retention purely 
transitory, so that sooner or later the flaps 
separate and expose a raw beveled cervical 
stump. 

These exposed stump surfaces heal by 
granulation. Some never heal completely; 
but when they do and the patient comes to 

















STURMDORF: TRACHELOPLASTIC METHODS AND RESULTS 103 


childbirth, the annular cicatrix, incapable of 
physiologic retractile expansion, presents the 
dystocia noted in Leonard’s tedious deliveries. 
The cases that do not heal present a raw 
area which, becoming infected, practically re- 
establishes the original lesion with the whole 
train of objective and subjective disturbances 
that first prompted our surgical intervention. 

Realizing some of these operative short- 
comings, Karl Schroeder excised the cervical 
mucosa separately from the anterior and 
posterior lip as a transverse wedge; then he 
folded each lip upon itself, and sutured its 
vaginal margin at or near the internal os, 
while the redundant lateral edges were 
sutured to each other. Commenting on this 
modification, Noble states, ‘“‘Schroeder’s op- 
eration accomplishes the purpose of removing 
the glandular portion of the cervix, but it is 
difficult of performance and yields inferior 
results.” 

Howard Kelly removes a wedge of tissue 
from each lateral angle after amputating, 
aiming to produce “‘a wide smooth os.” The 
method is comparable to the cupping of the 
cervix after supravaginal hysterectomy. The 
ultimate outcome of this method, as already 
quoted in our introductory statistics, was 
declared by Leonard as “quite unexpected 
and in many ways disappointing.” 

The difficulty in all the prevailing methods 
of cervix amputation is encountered, when 
suture of the vaginal to the endometrial 
edge is attempted, the extreme friability and 
inaccessibility of the latter frequently render- 
ing accurate approximation and permanent 
retention quite impossible. 

To fulfill the physiological demands, to 
meet the pathological indications, and to 
obviate the technical shortcomings enum- 
erated, the following method has been evolved 
which, after an extensive critical test of re- 
sults during a period of over three years in 
public and private service, is here submitted. 
The steps of the procedure briefly are: 

1. Outlining and free mobilization of an 
ample circular flap from the vaginal coat 
of the cervix. 

2. Complete excision of the entire cervical 
mucosa to the internal os, with preservation 
of its peripheral muscular layers. 


3. Sutural coaptation of the vaginal cuff 
to the denuded cervical cavity. 

As already emphasized, the dilator and 
curette are absolutely excluded from our 
armamentarium for this operation. 

The main object in the first step is the for- 
mation of an ample mobile cuff of vaginal 
mucosa. With this in view, the outlining 
incision is carried around the cervix, closely 
skirting the demarcating border between its 
healthy vaginal sheath and the diseased 
mucosa, running parallel to the indented line 
at the lacerated points. The edge of vaginal 
covering thus outlined is freely mobilized 
by blunt dissection from its underlying tissues, 
completely around the entire cervix, up to the 
level of the internal os, exposing the circular 
arteries as for high amputation. In very ex- 
tensive lesions it becomes necessary to brush 
the lower pole of the bladder from its uterine 
and vaginal attachments for a sufficient dis- 
tance upward. 

The pouting everted cervical mucosa is 
now circumcised and cored out of its muscular 
bed as a hollow cone, leaving a raw funnel- 
shaped cavity. 

Trimming the loose vaginal cuff to serve 
as an accurate lining to the interior of this 
muscular funnel, its retention in this position 
is secured in the following manner: Be- 
ginning with the anterior segment of the 
circular flap, a long strand of heavy silkworm 
gut is passed on its vaginal surface, transverse- 
ly through the free border of its central tip 
one-eighth of an inch from the edge, like a 
mattress suture, the entrance and exit of the 
strand embracing a quarter inch of tissue. 

The right free end of the suture is now car- 
ried into the cervical cavity to a point just 
above the internal os, where, piercing all 
the tissues in a direction forward, upward, 
and to the right, emerges from the vaginal 
surface at the base of the flap. 

The left free suture end atter reaching the 
same point above the internal os, passes in 
the same manner forward, upward, and to the 
left, so that the two free ends, diverging in 
their transit, reappear on the surface of the 
anterior vaginal fornix, about one-fourth 
inch apart, where they are left loose for the 
time. The suture course for the posterior 
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flap segment runs parallel to the above, but 
in a posterior direction, its free ends emerging 
on the surface of the posterior vaginal fornix. 
Now by tightening each individual set of 
suture ends, we draw the flap segments into 
the cervix, line its whole cavity with vaginal 
mucosa, the edge of which is thus approxi- 
mated to the circumference of the internal 
os, where it is retained in apposition as long 
as desired. In most cases no further suturing 
is necessary or desirable, but should either 
lateral edge gape, an additional chromic 
stitch may be introduced. The sutures are 
left long to facilitate their removal. 

For greater ease and control in directing 
the suture through the cervical tissues, a 
double-curved Peaseley needle should be 
substituted for the round needle after en- 
gaging the tips of the flap in the first stitch. 

A narrow strip of iodoform gauze, in- 
troduced with the object of maintaining a 
flat, uniform coaptation of all raw surfaces, 
finishes the operation. This gauze is re- 
moved after the fourth day, when the patient 
is permitted to leave the bed and walk about. 
The silkworm-gut is removed after two weeks 
when the loops are found loose and accessible. 

The specific features of the operative 
method thus outlined effect the complete 
elimination of the infectious focus by ex- 
tirpation of the diseased cervical mucosa; 
preserve the normal arrangement, contour, 
and functions of the cervical musculature; 


obviate the mechanical difficulty; and secure 
the permanency of accurate sutural coapta- 
tion of flap to stump. 

I do not claim an ideal restitution to the 
normal in all cases — so perfectly a balanced 
mechanism as the uterus, when once deranged, 
cannot be perfectly restored by surgery — 
but I may contend that the procedure here 
advocated obviates in the greatest number of 
cases the detailed shortcomings in the pre- 
vailing tracheloplastic methods and results. 
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DEPARTMENT OF TECHNIQUE 


OBSERVATIONS ON UTERINE DISPLACEMENTS 


By ARTHUR J. NYULASY, M.R.C.S. (Enc.), PertH, WESTERN AUSTRALIA 
Gynecologist to the Perth Hospital 


A WORKING BASIS 
HE ligaments of the uterus are its primary 
supports, while the pelvic diaphragm is 
the secondary support and prevents undue 
stretching of the ligaments under the influence 
of intra-abdominal pressure. 

The cardinal ligaments are the main element 
holding the uterus at a more or less definite level 
in the pelvis. They are easily felt in the living 
subject, when the abdomen is opened, as firm 
bands passing out on each side from the lateral 
wall of the uterus, the upper free margin com- 
mencing well above the level of the internal os, 
and sloping downward and outward. On the 
cadaver, after freely opening up the uterovesical 
pouch, the finger may readily be hooked behind 
them, stripping off the posterior layer of the broad 
ligament, and demonstrating them as strong 
musculofibrous bands extending outward toward 
the wall of the pelvis. In uterine prolapse the 
overstretched ligaments may be curtailed by 
bringing forward a loop of each on to the anterior 
surface of the uterus and stitching it there 
(looping the cardinal ligaments). The cardinal 
ligaments have strong attachments to the vagina 
and to the posterolateral wall of the bladder. 

The round ligaments hold the uterus ante- 
verted on to the empty bladder. On account of 
their elasticity they permit a certain range of 
movement of the uterus, which is necessitated 
by the varying fullness of the bladder. These 
ligaments consist of two distinct parts: an inner 
thicker muscular part, about an inch long, which 
is an extension outward of the uterine muscle; 
and the remaining outer part, which is rather 
white in color, and more truly ligamentous. The 
outer end of the outer part is mainly lost in the 
mons veneris and labium majus, although bands 
may be given off near the internal ring to be 
inserted into the anterior iliac spine and other 
parts, as with the gubernaculum testis. 

The uterosacral ligaments are attached to the 
second or third sacral vertebra and to the poste- 
rior wall of the uterus, a distinct commissure 


extending between the uterine ends of the 
ligaments. The finger tip may readily hook up 
the commissure from below, a point to be remem- 
bered in locating the ligaments when they are 
not well defined. These ligaments are in a line 
with the anterior vaginal wall, and therefore 
with the vesicovaginal fascia of Webster (utero- 
pubic ligaments of Schaffer and others). Clearly 
the uterosacral ligaments in contracting must 
act as tensors of the vesicovaginal fascia and of 
the anterior vaginal wall, which structures lie 
behind and below the bladder. To this extent 
the uterosacral ligaments must play a part in 
supporting the bladder. As far as the uterus 
is concerned, this contraction of the uterosacrals 
naturally tends to hold up the organ by sus- 
pending it from the sacrum when the patient is 
in the erect position. Further, since they in- 
directly support the bladder, they must also 
indirectly help to support the corpus uteri. 

In dealing surgically with uterine displace- 
ments any defects in the primary supports of the 
uterus, i.e., the ligaments, should be remedied, 
while the secondary support, the pelvic dia- 
phragm, should be repaired if injured. 


RETROVERSION 


In retroversion both intra-abdominal and 
extra-abdominal operations to curtail the over- 
stretched round ligaments give excellent results, 
although it is not easy to defend them on purely 
scientific grounds. Of the intra-abdominal 
methods that which carries a loop of the round 
ligament extraperitoneally through the rectus 
aponeurosis and fixes it there, is probably one 
of the best. Alexander’s operation has certainly 
nothing like the vogue it had a decade ago, the 
tendency nowadays being apparently to attack 
the ligaments through the abdomen. 

My own operation of “restoration of the 
round ligaments”’ is, I believe, the most free of 
objection from a scientific standpoint: The 
anterior layer of the broad ligament is split 
parallel to the round ligament, the opening being 
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closed by a purse-string. The uterus is thereby 
drawn into anteversion, and brings about a 
restoration of the round ligaments by physiologi- 
cal rest. At the same time, in very obese women 
the peritoneum (broad ligament) is apt to be 
very thin and friable, and in such cases I either 
loop the round ligaments extraperitoneally on to 
the rectus aponeurosis, or carry out a simple 
hysteropexy, as originated by Lawson Tait and 
elaborated by Howard Kelly. This latter opera- 
tion is very rapidly performed and therefore is 
the operation of expediency when the abdomen 
has been opened and urgency then becomes of 
the highest importance. At the same time, it is 
scientifically objectionable, and is really, after 
all, only a surgical makeshift, while bad after- 
results, such as intestinal obstruction and abor- 
tion, have been reported from time to time. 
Hence, its place lies in cases where speed is the 
essence of the contract. 


PROLAPSE 


In slighter cases of prolapsus uteri an operation 
for retroversion may be carried out, the utero- 
sacral ligaments curtailed, and at least six weeks 
recumbency insisted on. The result of this 
treatment is that the cardinal ligaments get 
physiological rest, and tend to recontract. I 
have found this treatment very satisfactory, 
several cases followed up having stood the strain 
of parturition without relapse. 

In more marked prolapse I loop the cardinal 
ligaments, and remedy retroversion, after curet- 
tage and excision of wedges from the cervix 
it indicated. While the abdomen is open the 
uterosacral ligaments may or may not be cur- 
tailed. The final step is repair of the pelvic 
diaphragm if injured. This is preferably carried 
out as a distinct second operation about three 
weeks after the primary procedures. 

In very pronounced procidentia of long stand- 
ing, where the uterus, for practical purposes, 
has become an extra-abdominal organ, vaginal 
hysterectomy may become the operation of 
expediency. In some of these cases, even if the 
uterus can be completely reduced into the pelvis, 
the abdominal cavity may forcibly resent a 
reduction which is now really of the nature of 
an intrusion. Thus, in an elderly, very fat multi- 
para resting in bed, in whom I reduced a very 
marked procidentia and accompanying large 
cystocele and rectocele, retaining the replaced 
uterus by rubber ring and tampons, the patient 
was very soon taken with violent vomiting, and 
peremptorily shot out ring, tampons, uterus, 
bladder, and bowel. In this case the prolapsed 


organs formed a large tumor, suggesting a foetal 
head projecting between the labia, and the patient 
had no hope of getting into a chair without first 
forcibly reducing the protruding mass. In my 
experience these pronounced cases of procidentia 
have usually occurred in elderly, obese, breathless 
females, in whom abdominal section is apt to be 
fraught with difficulty and danger. At the 
same time, I have seen very pronounced pro- 
cidentia in quite young women, one being only 
23 years of age. 

The performance of vaginal hysterectomy in 
these exaggerated chronic cases of procidentia 
may be attended with no little difficulty on 
account of dense adhesion of the bladder to the 
cervix, the rectum being also adherent, though 
to a less extent. The cervix may be much hyper- 
trophied, the mucosa over the cystocele and 
rectocele greatly thickened, cutaneous, and ulcer- 
ated, and the supravaginal cervix remarkably 
lengthened and thinned out. Thus, in one case 
the sound passed 5.5 inches, the length of the 
body being 2.5 inches and the cervix 3 inches; 
the uterus could easily be drawn down to bring the 
fundus outside the vagina. In this case, vaginal 
hysterectomy was performed with an excellent 
after-result. I noticed, in carrying out the 
operation, that the cardinal ligaments were a 
good deal increased in bulk instead of being 
attenuated as I had expected on theoretical 
grounds to find them. The same thing was 
noticed in other cases, a fact I consider of 
much importance in regard to my operation of 
looping the cardinal ligaments. In vaginal 
hysterectomy the cardinals may be shortened 
(after removal of the uterus), the stumps should 
be stitched to the angles of the vaginal wound, 
while anterior and posterior colporrhaphy may 
be called for. 

Realizing the difficulty of vaginal hysterectomy 
in pronounced chronic procidentia, Doyen has 
bisected the uterus, after opening Douglas’ 
pouch, with the object of simplifying the opera- 
tion and making it less dangerous. 

As an alternative to vaginal hysterectomy, 
various abdominal operations have been carried 
out. Thus, the stump, after supravaginal hys- 
terectomy, has been fixed in the abdominal 
incision. Again, J. B. Murphy has an operation 
of which he thinks highly. He cuts the round 
ligament, fallopian tube, and broad ligament 
away from the uterus by an incision close into 
the side of the uterus, and extending to the 
cervicocorporeal junction; ties the stump up 
and sutures it to this junction; and then sews 
the parietal peritoneum around the junction, 
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Fig. 1. Indicating the operations of looping the cardinal ligaments, and restoration 
of the round ligaments. The uterovesical pouch has been freely opened up, and the 
bladder thrown down from the uterus and vagina. Ligatures are shown around the 
cardinal ligaments (c, c), the ligament on the left being stitched to the front of the uterus. 
An incision parallel to the round ligament is to be closed by the purse-string (p) to 


secure anteversion. 


“thus leaving the body of the uterus bare and 
free, standing above the level of the divided 
recti.”’ The uterus is then split, the endometrium 
dissected out, and each half of the uterus sewn 
down on the corresponding rectus aponeurosis. 
Here, it is clear, the uterus, through the medium 
of the cardinal ligaments, now pulls up the 
bladder and rectum. Murphy states that his 
operation can be done quite rapidly. 

In considering the place of my operation (loop- 
ing the cardinal ligaments) in cases of very pro- 
nounced procidentia, I found myself confronted 
with certain questions: (1) Is the patient a 
suitable subject for an abdominal section? (2) 
Will the abdomen tolerate the replaced uterus? 
If not, can it be reéducated by rest and local 
treatment to do so? (3) What is the limit of 
length of a procident uterus to which the opera- 
tion can be successfully applied, assuming 
there are no other contra-indications? 

Vaginal hysterectomy in these very pronounced 
cases of procidentia I had found rather difficult, 
while in some of the operations the more im- 
mediate after-progress was marked by a good 
deal of pain, together with foul discharge from 
sloughing. So, too, although in my own cases 
the subsequent results as to comfort were good, 
other surgeons have occasionally found that 
the cystocele and rectocele have recurred. This, 
of course, may have been due to not stitching 
the stumps of the cardinal ligaments to the 
lateral angles of the vagina. All the same, I 
felt that, if I could substitute my own conserv- 
ative procedure for a mutilating operation, I 
would be achieving a scientific victory. With 
this idea in mind I set out to consider to what 
extent the lengthened procident uterus might be 
shortened. 


Removal of a big wedge from each lip of the 
hypertrophied cervix, the apex of the wedge 
extending up into the supravaginal cervix, 
would mean at least an inch of shortening. Re- 
moval of the wedges would, however, mean 
more than this, for experience has shown that 
in addition the uterus would be stimulated to 
contract. It is impossible accurately to estimate 
the extent of this contraction, but I believe 
that a shortening of the uterus by at least half 
an inch would be within the mark. It may thus 
be stated generally that removal of large wedges 
from the hypertrophied cervix of the procident 
uterus would finally bring about a shortening of 
at least one and a half inches. 

However, in discussing the place of my opera- 
tion, we are more concerned with the immediate 
than the final shortening. Assuming the proci- 
dent uterus is found by the sound to be 5 inches 
long, removal of cervical wedges reduces the 
length of the uterus to 4 inches. Will a uterus 
of this length when fixed in the pelvis, cause 
trouble? I believed that it would not, and at the 
same time felt that in the course of some weeks 
when the uterus had contracted to 3.5 inches, 
the likelihood of trouble would almost certainly 
be eliminated. Rightly or wrongly I decided to 
make a provisional maximum of 5 inches length 
of a procident uterus as suitable for my operation 
of looping the cardinal ligaments on the lines 
indicated. 

In practice I found the foregoing reasoning 
and conclusions apparently justified. Since, 
then, a procident uterus is rarely over 5 inches 
in length, it may be stated that my operation 
(looping the cardinal ligaments) will be found 
suitable for practically all cases, provided, of 
course, that there are no special contra-indications 
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to the procedure. All the same, with a procident 
uterus with anything more than 4.5 inches long, 
the alternative operation (vaginal hysterectomy) 
should be fully considered. Looping the cardinal 
ligaments on the lines indicated usually involves 
two distinct sittings and several distinct operative 
procedures, while vaginal hysterectomy usually 
means only a single operation. After the meno- 
pause in obese, breathless females vaginal hys- 
terectomy will be the safer operation. 

In considering the question of curtailing the 
length of a procident uterus, it seems well to 


point out that an immediate shortening of at 
least one and a half inches might be secured 
by an amputation of the supravaginal cervix. 
In the course of three or more weeks, when healing 
was complete, the abdominal part of the operation 
(looping the cardinal ligaments and restoration 
of the round ligaments) might be carried out, 
and the pelvic diaphragm repaired. By pro- 
ceeding on these lines, procident uteri of over 
5 inches in length might be satisfactorily dealt 
with. In the supravaginal amputation of the 
cervix the technique of Jellett is excellent. 





THE ABUSE OF PITUITARY EXTRACT 
By GEORGE CLARK MOSHER, A.M., M.D., F.A.C.S., KANsas City, Missourr 


HE most serious drawback to therapeutic 
progress is hasty immature generalization 
and the drawing of premature conclusions 

from -faulty premises. In case of pituitary 
extract we have a remedy which is of undoubted 
value. Its place is distinct and definite. In 
a multipara whose case has been carried to the 
perineal stage of labor and _ stasis results, 
the question of the use of forceps arises, but the 
inertia can be met by a dose of pituitary extract 
by which the uterine inertia is overcome, and 
further aid is in a large number of cases unneces- 
sary. 

On the other hand pituitary extract has no 
place in normal labor, nor in a case where there 
is abnormality in presentation, nor where there is 
pelvic dystocia. 

The reason for this assertion is that recently 
too many writers have made such sweeping 
statements regarding the virtues of pituitary 
extract that inexperienced practitioners are prone 
to be thereby led into grave disaster through 
general application of such means of powerful 
stimulation of uterine contractions to rapid 
delivery, and the result is that either mother or 
child suffers the consequences. 

The writer was fortunate to have been invited 
to a meeting of the Obstetrical Section of the 
New York Academy of Medicine while in the 
East last fall. In a general discussion Dr. S. W. 
Bandler, made the statement in criticizing 
scopolamine seminarcosis that, after depicting 
his ideas of the terrors of that method to his 
prospective patient, he would add that if she 
really wanted a quick and safe delivery he had 


it in pituitrin. This was an unqualified state- 
ment. Dr. J. K. Quigley of Rochester, N. Y., 
says: ““No untoward (sic) results were noted in 
fifty cases and the greatest value is in the second 
stage but good results follow its earlier employ- 
ment.” To this last clause a demurrer should be 
emphatically entered. ‘ 

At the old City Hospital in Kansas City last 
year a colored woman was brought in by the 
ambulance one night. She was reported to have 
been treated outside with repeated doses of 
pituitrin. My confrere, Dr. Ritter, who was on 
duty was called, and diagnosed a transverse 
position. ‘The woman was found to be moribund. 
She died in a few minutes. Post-mortem re- 
vealed that the diagnosis was correct and also 
a ruptured uterus was found; the head and arm 
of the foetus extruded through the rent. No fault 
can be found with the remedy here. It did its 
work. 

Ingraham and Chase have noted tetanic pains 
when any resistance to the advance of the child 
is met. In their cases the blood pressure rose 
twenty points, the foetal heart beat fell eleven 
beats. In thirty-three cases of which thev kept 
records six children were born asphyxiated, two 
still-born and three died soon after birth. Seven 
mothers had excessive post-partum hemorrhage. 
Imperfect notes of the death of seven infants in 
private practice have been collected where in 


the hands of good men, pituitrin was used early - 


in labor, and no other apparent cause for the 
still-birth existed. 

Let us give this as every other good remedy 
praise for its beneficial effects, but let it be under- 
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stood that its sphere is a limited one; not appli- 
cable in primipare, nor in dystocia, nor any case 
in labor except where a delay is met at the pelvic 
outlet, especially in multipare. 

Let the diagnosis be definite and the risks fully 
appreciated before it is decided to administer 
pituitary extract. 


No remedy which has such a powerful effect 
is to be employed indiscriminately, as the wrong 
use will as surely give results as its proper ad- 
ministration. To the mother who has already 
had the test of labor, with an inability to deliver 
a head already on the perineum, it is a boon. 
To a primipara in the first stage it is a menace. 





DOUBLE NUCHAL DISPLACEMENT OF ARMS IN A FOOTLING PRE- 
SENTATION, WITH BREECH ANTERIOR, CHIN CAUGHT 
ABOVE SYMPHYSIS PUBIS 


By GORDON G. COPELAND, B.A., M.B., Toronto, ONTARIO 


Assistant Obstetrical Surgeon, Toronto Western Hospital 


HIS combination of complications is, I 
believe, unique, and I think it worth 
recording. Double nuchal, or dorsal, dis- 

placement of the arms in a breech presentation is 
exceedingly rare. I have failed to find any 
mention of this condition in more than twenty 
standard textbooks consulted.'! It is suggested 
by Cameron and Webster in Jewett’s Obstetrics, 
but there the matter is vague. It is mentioned 
by Munro Kerr, who states the difficulties and 
the improbability of successful outcome. It is 
more fully discussed and well illustrated in De 
Lee’s splendid work on obstetrics just recently 
published. My case was even rarer, and still 
more complicated. 


CASE HISTORY AND COMMENTS 


On February 12, 1915, I was telephoned to from the 
Western Hospital by the House-Surgeon on Obstetrics, 
that an Irish woman of 29 years had come into the ob- 
stetrical department in labor, that she was a primipara, 
the head was not fixed, and that the foetus seemed in a 
transverse or breech position. I hurried to the hospital, 
and on examining the woman, made out the following 
facts: There was a breech presentation with the breech 
not tightly fixed in the pelvis. The membranes had al- 
ready ruptured spontaneously, and the foetal heart could 
not be heard. No foetal movements could be made out. 
The uterus was tightly contracted on the child, and the 
parts were hard to palpate. The woman was having 
strong pains every five minutes. No foetal parts showed at 
the vulva. I took the external pelvic measurements 
which were as follows: Anterior superior spines 24 cm; 
intercristal 27.5 cm., anteroposterior 18.5 cm., symphysis 
to umbilicus 14 cm., symphysis to fundus 24 cm., symphysis 
to ensiform 29.5 cm. 

Nothing further of importance was made out by external 
examination. A vaginal examination showed the feet 
were at the vulva, and crossed so as to prevent farther 


1 Tweedy and Wrench, Herman, American Text Book, Playfair, Lusk, 
Dorland, Lewis, Grandon Jarman and Marx, Galabin, Jellett, Evans, 
Wright, Jardine, Reynolds and Newell, Williams, Berkeley and Bonney, 
Hirst, Edgar, Eden, Davis. 


descent. The cervix was fully dilated, and the cord was 
not prolapsed. I sent the woman into the delivery room 
and had her prepared for a breech extraction. 

The pains increased in frequency and strength. I 
freed the feet, and delivery went on apparently normally 
as far as the birth of the hips, and unaided. The child 
was not dead, however, as I was able to prove, for on 
tickling the soles of the feet, definite plantar flexion occurred 
and the toes moved. The sacrum came down looking 
anterior and to the woman’s left (sacrum left anterior) as 
far as the umbilicus, whereupon I pulled down a loop of the 
cord which was pulsating very feebly, and was difficult 
to draw down as the maternal outlet, was very small, and 
quite filled by the body of the child. No traction had 
been made thus far and the exposed parts were covered 
with a towel wrung out of warm water, both sterile of course. 
I now had the house surgeon make abdominal pressure, 
with the pains, which had now increased in frequency to 
every two minutes. The woman had been put under light 
ether anesthesia. The thorax did not descend, however, 
in spite of the pains and the fundal pressure. So I made 
another internal examination to ascertain the cause of 
the delay. I put my sterile gloved hand along the body 
of the child (a very difficult task owing to the lack of 
room). I could not find the arms, and was puzzled to 
find the hands beside the head. Traction on these pro- 
duced no effect, and on deeper palpation I discovered 
that not only were the arms crossed behind the neck, a 
double nuchal displacement, but that the thorax was 
partially turned, the shoulder girdle more so, and the 
head completely turned so as to face the front, and wedged 
tightly above the symphysis pubis. Thus the face and 
the sacrum looked almost in the same direction (Fig. 1). 
The reason for the delay was amply demonstrated. The 
pains and the fundal pressure could not have driven the 
child down any farther. The uterus was tightly contracted 
down on the head, arms and shoulders. Though im- 
mediate attempts were made to rotate the body in the 
hope of disengaging an arm, the lack of liquor amnii and 
the contracted uterus prevented the head turning when the 
body turned, nor could the foetus be pushed up as a whole 
for the same reasons. Attempts to get my hand up high 
enough to get well at the arms were futile owing to the 
lack of room, as every attempt crushed in the chest of the 
child. I had the anesthetic deepened in the hope that the 
uterus would relax. It did not relax. The child died at 
this stage. 
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Fig. 1. Drawing illustrating condition found: Uterus 
drawn in too relaxed purposely to demonstrate the parts 
more clearly. The arms were actually much tighter 
around the neck. The maternal soft parts were tight 
around the body as far down as the lower part of the thorax. 


I now made more strenuous efforts to get up my hand 
(which takes a 7% glove) and this crushed in the thorax 
of the child considerably. After a great effort, I succeeded 
in getting down the right arm, but not before I had frac- 
tured the humerus and dislocated the shoulder, so tightly 
were they wedged. I then got down the other arm. My 
hands by now were so paralyzed that I could not get at 
the mouth to turn the head, for the uterus had at once 
contracted on the head which would not turn when the 
body turned. I now asked the house surgeon to try if 
he could turn the head. He tried several times unsuccess- 
fully, and I was about to perforate the aftercoming head 
when he asked if he might try again, and this time suc- 
ceeded. ‘The further delivery of the head was not very 
hard. Only slight mucous membrane tears had resulted 
and these were repaired with iodized catgut. The placenta 
and membranes were expressed in a few moments by the 
Rotunda method. The child weighed only 74 pounds 
and the head was not unduely large, but, turned as it was, 
and thrust forward by the arms around the neck, it was 
relatively too large to get out of that pelvis in that posi- 
tion. The patient made an uninterrupted recovery. 


Had the patient been seen before the mem- 
branes ruptured, a podalic version could have 
been attempted and the case left to Nature to go 
on as a vertex case, or forceps applied, since there 
was good reason to believe, from the pelvic 





Fig. 2. Redrawn reversed (from De Lee, Fig. 843) to 
correlate with Fig. 1. This position is second only in 
rarity to the position found. 


measurements, that the bony outlet was not 
contracted; for a breech extraction of a full-term 
child through the undilated soft parts of a 
primipara entails considerable risk to the child 
even without the above complications. 

De Lee illustrates well double dorsal displace- 
ment of the arms (Fig. 2), and says that the pos- 
ition is very difficult to correct. My case was 
infinitely harder, and could not be palpated 
externally. While the X-rays could have shown 
the condition readily enough, this was not 
feasible. 

Before the woman left the hospital, I examined 
her carefully and could find very little abnormal, 
except that the subpubic arch was narrower 
than normal and hence manipulations were 
harder and more tiring to the hand than in an 
ordinary case. I‘have not been able to find any 
mention of a similar case, nor can I satisfactorily 
explain the mechanism of this position, though I 
I might suggest that the pain caused the child, 
whose legs became crossed and crushed as the 
body was driven down on the legs by the uterine 
contractions, to turnits body and head around, and 
the uterus contracting more tightly had prevented 
a restitution to the original position. 

I could see no reason why the woman should 
not subsequently go through a normal delivery. 
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SELF-RETAINING DRAINAGE TUBES 


By AP MORGAN VANCE, M.D., F.A.C.S., LouisviItte, KENTucKy 


HE question of draining pus, blood, se- 

rum, etc., from surgical wounds and from 

the body cavities, has been discussed 
since the beginning of surgical history. In elec- 
tive surgery, i.e., in uninfected or so-called 
“clean” cases in private hospitals, where the 
patient can be subjected to the requisite pre- 
operative preparation, where complete asepsis 
can be maintained during and after the operation, 
drainage is rarely required. However, in cases 


in which these desiderata are unattainable and 
in all infected cases, the question of drainage must 
be considered. 

For many years there has been sought a satis- 
factory method of drainage which could be made 
applicable to all classes of surgical wounds 
situation, 


regardless of the anatomical and 





Fig. 1. Shows rubber tube with one tongue pulled 
through, the other being grasped by the hemostatic forceps 
ready to be pulled through. 


applicable as well to the various body cavities 
for the liberation of infective material, and which 
at the same time would overcome the objection- 
able features attending some of the plans in vogue. 

It has long been recognized that the most 
suitable method for securing adequate drainage 
is by means of rubber tubing of proper size and 
fenestrated as desired. However, there has 
been devised hitherto no satisfactory plan for 
maintaining the tube in position without, to a 
certain extent, limiting its effectiveness and at 
the same time interfering with wound repair from 
necessary readjustment during subsequent dress- 
ings. 

With the idea of overcoming these objection- 
able features, the writer recently evolved a plan 
by which the drainage tube may be made prac- 
tically self-retaining by a series of mechanical 
alterations as shown in the accompanying illus- 





Fig. 2. Shows 
procedure. 


the tube in the various steps of the 
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trations. The manner of preparation is briefly 
as follows: 

1. Select a pure rubber tube of the proper 
size, cut it two inches longer than required for 
the wound or cavity to be drained, and make 
as many fenestra in the distal portion as desired. 

2. About two inches from the proximal end 
make two horizontal openings, by snipping with 
scissors, sufficiently wide to accommodate the 
tongues next to be described. 

3. With scissors, split the proximal end of the 
tube to within half an inch of the horizontal 
openings already described, and make a tongue 
tapering slightly from tip to base, upon each 
side. 

4. Insert small hemostatic forceps through 
the horizontal opening and grasp the tip of the 
tongue, pulling it downward into the tubal lumen 
and outward through the opening until the base 
or wider portion fits snugly into the aperture. 

5. When both tongues have been thus drawn 
through the horizontal openings, the result will 
be a tube the lumen of which has not been re- 
duced in the slightest although the rubber is 
double for a quarter of an inch proximal to the 
tongues. 

When the tube is inserted into the wound or 
cavity to be drained, it is so placed that the two 
tongues forming the arms of the “T” are at 
right angles to the incision and flat upon the 
external surface of the body. These arms are 


then held in position against the body surface 
by narrow strips of adhesive plaster, over which 
the outer dressings are applied. When securely 
fastened in this manner, the tube can neither slip 
outward nor inward, and the objectionable 
safety-pin or suture for anchoring the tube is 
avoided. The dressings may be changed as fre- 
quently as necessary without disturbing the tube 
or interfering with the mechanism of drainage. 

When prepared and anchored in the manner 
described, the rubber tube may be successfully 
employed in any anatomical situation where 
drainage is required. 

Where prolonged drainage becomes necessary 
in lesions of the chest, bladder, etc., as an ad- 
ditional precaution against the ‘tube ’ slipping in 
either direction, tongues may be made in similar 
manner at the distal end by cutting the tube the 
proper length. The distal tongues are held 
within the tubal lumen by small hemostatic for- 
ceps during insertion of the tube, and after being 
released and pushed from the tubal lumen the 
“T” shape is assumed within the cavity, thus 
being a self-retaining drain which is oftentimes 
much desired, as in drainage by the vagina, or 
bladder either above or below, also in drainage in 
the chest as already mentioned. 

Study of the accompanying illustrations will 
give the reader a better conception of the almost 
universal application of the idea than any de- 
scription can do. 
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A ZIGZAG PURSE-STRING SUTURE FOR GALL-BLADDER WORK 


By W. H. WILLIAMS, M.D., F.A.C.S., LEBANON, INDIANA 


N doing gall-bladder surgery I have found a 
number of cases in which the cut edge of the 
gall-bladder presented annoying hemorrhage, 

and in others the attempt at inversion presented 
some difficulties with the usual purse-string 
suture. Also in those cases where the drainage 
tube was attached to the free edge by a stitch 
and inversion thus made, there was a tendency 






ery) 


carried up to near the edge, then out, then 
laterally one-fourth inch, then in, then down to a 
point on the same level with the first insertion, 
then out, then laterally one-fourth inch, then in, 
then up the same distance as before, then out, 
then laterally, and then the same routine until 
the opposite side of the tube from the first inser- 
tion is reached, when the lower angle of the suture 


Suture applied. 


Note long ber of suture. 
is on inside of gall bl. 


Fig. 1. (1) Suture applied, long bar of suture on inside of gall-bladder. (2) Inver- 


sion of suture by traction. 


on the part of the edges to roll outward again 
when slight tension was made on the tube. To 
avoid these difficulties I have adopted the suture 
shown in the drawing which I have chosen to 
call the “zigzag purse-string suture.” 

The stitch can be of whatever suture material 
the operator may find best to use in each given 
case. Aside from gall-bladder work it can be 
used in intestinal or any work dealing with parts 
that are thin-walled and tubular. 

It has two advantages; viz., haemostasis and 
inversion of the cut edge, thus giving approxima- 
tion of peritoneal surfaces. If done witha straight 
needle it is thrust in through the entire wall then 


is grasped with forceps to be used as tractors. 
From here the same process is continued to the 
point of starting. With a curved needle the 
in-and-out puncture can be made at one thrust 
and in some cases is better. The length of the 
vertical part of the stitch is determined by the 
amount of tissue to be turned in and, because of 
the ‘“‘brace effect” of this part, the edge always 
inverts when traction is made on the forceps 
and the two ends which are tied after the forceps 
have been released and the slack taken up in the 
suture. This is applicable to cases with or 
without drainage and will be found a very de- 
pendable type of suture to use. 
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AN IMPROVED SUBSTITUTE FOR IODIZED CATGUT SUTURES 
By CASSIUS H. WATSON, B.S., M.D., Brooxtyn, New York 


HE iodization of catgut sutures has as its 

aim the impregnation of the suture with a 

substance which will cause the implanted 
suture to exert a local antiseptic or germicidal 
action in the tissues. Experience has shown that 
the use of iodine, while to a certain extent ful- 
filling this requirement, presents serious dis- 
advantages; animal suture material treated with 
metallic iodine suffers a loss in tensile strength and 
produces more or less local irritation when im- 
planted in surgical wounds. Further, sutures so 
treated deteriorate immediately when subjected 
to heat, thus making it impossible to boil the 
glass tubes in which the various preparations of 
iodized gut are usually supplied. 

In order to obviate these difficulties, a search 
has been made for a chemical substance possessing 
great germicidal potency and low toxicity with 
no irritant action, which is stabile when subjected 
to sterilizing temperatures, and which will not 
impair the strength of the suture material. 
Macfarlan! has recently recommended potassium 
mercuric iodide as a substance which shows 
marked germicidal action in great dilutions and 
a remarkably low toxicity for its strength. This 
salt has long been known as a bactericide, but its 
value apparently has not been fully appreciated. 
Macfarlan states that its solutions are stabile, 
the drug may be taken internally in doses of 
five drops of a one per cent solution without toxic 
effects; a one per cent solution has but slight 
irritant action, and a dilution of one to eighty 
thousand, or nearly one-thousandth of one per 
cent, exhibits marked germicidal powers. 

In view of Macfarlan’s findings it was felt that 
this double salt of iodine might be used to great 
advantage in the impregnation of catgut sutures 
since it fulfilled so completely the necessary con- 
ditions. Therefore, the present experiments were 
undertaken to test its applicability to the prepa- 
ration of sutures. Macfarlan determined the 
germicidal strength of his dilutions by the 
method suggested by Park.? In the present 
experiments, however, in order to submit the 
solutions to tests which would represent con- 
ditions far more exacting than those actually 
existing in the handling of sutures, the following 
procedure was carried out: 


1 Macfarlan, D. Notes in the study of potassium mercuric iodide. 
J. Am. M. Ass., 1914, Ixii, 17. 

2 Park, W. H., and Williams, A. W. Pathogenic Microdrganisms, 
fifth edition, p. 638. New York: Lea & Febiger, ror4. 


1. Strands of prepared catgut No. 2, cut in one centi- 
meter lengths, were sterilized for one hour at 160° C., then 
immersed for five minutes in twenty-four hour old cultures 
of staphylococcus pyogenes aureus (representing the pus- 
producing cocci), bacillus coli communis (representing the 
intestinal bacilli), and bacillus subtilis (representing 
sporulating bacilli such as the bacilli of anthrax and 
tetanus). The strands were then rapidly dried over 
sulphuric acid and phosphorous pentoxide in a vacuum 
desiccator. The dried inoculated catgut was then im- 
mersed for ten minutes, one hour, six hours, and twenty- 
four hours respectively, in solutions representing varying 
concentrations of iodine and potassium mercuric iodide. 
At the end of the various immersion periods the strands 
were removed from the germicidal solutions, washed in 
sterile water, and planted in tubes containing five cubic 
centimeters of nutrient broth. The tubes were incubated 
for four days at 37.5°C. All tests were made in duplicate. 
The method was controlled by immersing dried inoculated 
gut in sterile salt solution and planting in broth, and 
also by culturing the dried sterile gut. The results are 
shown in the following table: 


THE ACTUAL AND COMPARATIVE GERMICIDAL 
ACTION OF ALCOHOLIC SOLUTIONS OF IODINE 
AND POTASSIUM MERCURIC IODIDE 
MICROORGANISMS TESTED 


GermicidaljSolutions Staphylococcus pyogenes aureus 


Concen- 
tration tomin. thr. 6hrs. 24 hrs. 
TAGES 6 bk nice cca 1:100 =x xx 00 (ole) 
ee eee 1:250 xx xx fore) oo 
OS nee 13500 XX xx oo 00 
Potassium mercuric 
MOND. 0 55s s2sc.as 1 :500 Xxx xx 00 fore) 
Potassium mercuric 
oe ere I:1000 Xx fore) fore) 00 
Potassium mercuric 
ane I:5000 XxX xx << 00 
Sterile NaClsolution 0.9% XX x XX XX 
Germicidal Solutions Bacillus coli communis 
Concen- 
tration tomin. rhr. 6hrs. 24 hrs. 
IN watecosiaseawa 1:100 fore) fore) oo (ole) 
NN ois icjctsuciarns's 1:250 (ore) 00 fore) oo 
Ce Sern 1:500 XX XX fore) fore) 
Potassium mercuric 
re 1:500 00. 00 fore) fore) 
Potassium mercuric 
Neer 1:1000 00 fore) fore) fore) 
Potassium mercuric 
TOGIIC si0s sis c's ci 1:5000 00 {ele} oo fore) 
Sterile NaClsolution 0.9% XX XX Xx Xx 
Germicidal Solutions Bacillus subtilis 
Concen- 
tration romin. rjhr. 6hrs. 24 hrs. 
er ee I:100 XX Xx Xxx Xxx 
BIO. iio dixcd ses 1:250 XX XX XX XX 
oe 1:500 XX XX xXx XX 
Potassium mercuric 
Sey ee 1 :500 XX XX Xx fore) 




















WATSON: SUBSTITUTE FOR 
Potassium mercuric 
BOMAGE 0 30 s50-00 I:I000 XX XX XX fore) 
Potassium mercuric 
ere I:5000 XX Xx xx Xxx 
Sterile NaClsolution 0.9% XX XX XX XX 
x=growth o=no growth. 


The above results show that, under the con- 
ditions of the test, a one to one-thousand solution 
of potassium mercuric iodide will kill bacillus 
coli communis in ten minutes, staphylococcus 
pyogenes aureus in six hours, and even the spor- 
ulating bacillus subtilis in twenty-four hours. 
It will be seen that this strength of potassium 
mercuric iodide is superior in its germicidal 
action to a one to one hundred solution of iodine. 
When it is borne in mind that the catgut used in 
the test had been soaked in vigorous cultures of 
the three organisms before immersing in the dis- 
infecting solutions, it is evident that a one-tenth 
of one per cent solution of potassium mercuric 
iodide would effectually sterilize sutures which 
had been contaminated in such handling as that 
received in the operating room. Since, in such 
a dilution, it is entirely free from any irritant or 
toxic action, it would seem that this salt is to be 
greatly preferred to iodine. 

Having determined its bactericidal efficiency, 
tests were made on the influence of potassium 
mercuric iodide solutions on the tensile strength 
of various sutures. Samples of catgut sutures of 
various sizes (Nos. 1, 2, 3) were carried through 
the process used in the preparation of iodized 
catgut, substituting a one per thousand alcoholic 
solution of potassium mercuric iodide for the 
iodine solution ordinarily employed. Compara- 
tive physical tests were then made on the sutures 
thus prepared, on sutures iodized in the usual way, 
and on ordinary catgut. The figures in the fol- 
lowing table represent the average of ten tests on 
each size. 


TENSILE STRENGTH OF PLAIN, IODIZED, AND 
POTASSIUM MERCURIC IODIDE CATGUT SUTURES 
Size Plain 


Iodized Catgut 
Sterile Catgut 


Potassium Mercuric 
Todide Catgut 


000 9 pounds 7-5 pounds It pounds 
fore) 12.5 pounds 10.5 pounds 15.5 pounds 
° 20.5 pounds 17 pounds 21 pounds 

I 26 pounds 23.5 pounds 27. pounds 

2 33 pounds 32 pounds 34.5 pounds 

3 41.5 pounds 38 pounds 43 pounds 

4 48 pounds 43 pounds 51 pounds 


IODIZED CATGUT SUTURES 115 


Average increase in strength of potassium mercuric 
iodide catgut over plain catgut: 1.78 pounds—6.5 per 
cent. 

_ Average increase in strength of potassium mercuric 
iodide catgut over iodized catgut: 4.5 pounds—16.5 
per cent. 


The results of this series of tests are striking. 
The figures for iodized catgut bear out the state- 
ment made above concerning the detrimental 
action of iodine on suture material. On the 
other hand, the substitution of potassium mer- 
curic iodide for iodine not only obviates this 
disadvantage but actually increases the tensile 
strength of the catgut strands, so that sutures 
so treated withstand an appreciably greater strain 
than do the plain grades. 

A decided objection to the iodization of catgut 
is the effect produced on such gut by boiling the 
tubes for the purpose of sterilizing them prepara- 
tory to an operation. The gut shrinks and 
shrivels and is rendered unfit for use when sub- 
jected to the temperature of boiling water. This 
necessitates a recourse to chemical sterilization 
which is less convenient. It was hoped that su- 
tures impregnated with potassium mercuric iodide 
would not be affected when subjected to boiling 
in sealed tubes. Tests were made by tubing 
sutures so impregnated in chloroform and then 
placing the sealed tubes in boiling water for five 
minutes. It was found that, while the iodized 
gut shriveled, the potassium mercuric iodide gut 
remained unaffected. 


CONCLUSIONS 


1. Potassium mercuric iodide, in alcoholic 
solution in a dilution of one to one thousand, has 
more than ten times the germicidal efficiency of 
one to one hundred solution of iodine in alcohol. 

2. The impregnation of catgut sutures with 
potassium mercuric iodide, by increasing the 
tensile strength of the gut, offers a distinct 
advantage over the similar use of iodine. 

3. Catgut sutures impregnated with potassium 
mercuric iodide, when sealed in tubes with 
chloroform, show no deterioration when the 
tubes are subjected to boiling. Since iodized 
sutures are ruined by such treatment, the superi- 
ority of potassium mercuric iodide over iodine as 
a germicidal impregnating agent is obvious. 
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ENDOWMENT OF AMERICAN COL- 
LEGE OF SURGEONS 


te American College of Surgeons be- 


gins the new year with an announce- 
ment that it has secured from its 
Fellows an Endowment Fund of $500,000. 
This fund is to be held in perpetuity, the in- 
come only to be used to advance the purposes 
of the College. By this means lasting progress 
toward the aims of the College is assured. 
The College, which is not a teaching insti- 
tution but rather a society or a college in the 
original sense, now lists about 3,400 Fellows 
in Canada and in the United States. With- 
out precedent for swiftness of development 
it stands today a powerful factor both in the 
art and in the economics of surgery. 
Primarily the College is concerned with the 
training of surgeons. But the significant 
fact in connection with the endowment just 
secured is that it has come from the surgeons 
themselves, inspired by a motive for better 


service to the patient. Ideals in the profession 
of medicine are living things. Probably no 
more convincing proof of this fact exists than 
the sacrifice which the surgeons of this con- 
tinent have made willingly in order to raise 
this fund. 

To begin with, these ideals are to find con- 
crete expression along the following lines of 
activity: 

1. Since the whole problem of the training 
of specialists for the practice of surgery is 
the primary purpose of the College, the 
Regents propose at an early date to present 
a clear conception of the College to the under- 
graduate medical students of this continent. 
The Regents, further, will ask each senior 
student of this group who has in mind to 
specialize in general surgery or any branch 
of surgery to register with the College. As 
these students, then, serve later as internes 
and as surgical assistants, they will be re- 
quested to report these facts to the College. 
The College, in turn, will systematically 
seek information as to the ability and char- 
acter of such men; and the information thus 
obtained becomes the basis of admission to 
fellowship in the College. In addition to 
this procedure, the Regents will insist upon 
the proper keeping of case histories, and they 
will endeavor to stimulate in these men in 
training, right ideals of medical practice. 
In this program they ask the active coépera- 
tion of the faculties of the medical schools 
and of all practitioners of medicine. 

2. Inasmuch as proper training in surgery 
is inseparably involved with the conduct 
and efficiency of hospitals, the College will 
seek accurate data on all matters which 
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relate to hospitals. From time to time it 
will publish studies upon hospital problems, 
the purpose being always to be helpful to 
the hospitals. These publications, further, 
will inform recent medical graduates as to 
where they may seek adequate general or 
special training in surgery. To be concrete 
the College will deal with such problems 
as (a) the proper equipment for medical 
diagnosis, e.g., well equipped laboratories 
for chemical, pathological, and X-ray work; 
(b) the proper forms for case histories and the 
facilities for keeping these records; (c) the 
management and the curricula of the nurses’ 
training schools; (d) the specialization es- 
sential in any well organized hospital. 

3. The College will ask the faculties of 
medical schools to consider the advisability 
of conferring a supplementary degree of 
proficiency in general surgery and in the 
various specialties of surgery. 

4. The College will issue readable mono- 
graphs, educational in nature, to the press, 
to the general public, to hospital trustees, 
and to the profession of medicine upon sub- 
jects of medical procedure and the whole 
meaning of fitness to practice surgery. 

The entire impetus of the College springs 
from within its own membership. Neces- 
sarily that impetus implies reform. But 
there is a vast difference between reform 
preached at men and reform innate in the 
hearts of men which finds expression at their 
own initiative. Whatever impetus the Col- 
lege possesses, it originates among the sur- 
geons themselves. It is not an extraneous 
force or an “uplift”? movement. But rather 
out of the widely divergent views on many 
subjects among the Fellows, the aims of the 
College rise as those time-tried aspirations 
which are inherently the basis of all that is 
valuable in the vocation of surgery. The 
purposes of the College are concerned directly 
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with matters of character and of training, 
with the betterment of hospitals and of the 
teaching facilities of medical schools, with 
laws which relate to medical practice and 
privilege, and with an unselfish protection 
of the public from incompetent service; in a 
word, they embody those ideals which have 
stood the test of centuries. Upon these the 
Fellows are united. These are the ideals 
which each Fellow, single-handed, has en- 
deavored to foster, and the expression of 
them today through the College comes as 
a sort of mass-consciousness of the whole body 
of Fellows. The splendid fact is that the Fel- 
lows have grasped in an instant the meaning 
of the College by a process of fusion and they 
have gladly made sacrifices for its success. 
As one comes into wide acquaintance with 
the Fellows of the College and catches some 
fair notion of their earnestness, he sees the 
future of the organization not by means 
of logic. There is something more subtle 
and potent than argument. A determined 
optimism carries a momentum of its own. 
Without a logical process it seeks concrete 
expression; and, more than this, it really 
recreates circumstances through all shifts of 
weather or play of incident with a certainty 
not excelled by an utterly rational course. 
The Fellows of the College, in their widely 
scattered districts, fuse their consciousness 
of the organization with a splendid hope in 
their hearts to advance all that is important 
and valuable in the profession. This very 
attitude of mind is the first promise for the 
future of the College. It is a promise that 
admits of no defeat. It is a pledge of loyalty 
to medical patriotism which means loyalty to 
the public welfare exercised through intellec- 
tual sincerity and scientific accuracy. Itmeans 
a safeguard to the public, for it indicates where 
honest and adequate surgery may be found. 
Joun G. Bowman, Director. 











TRANSACTIONS OF SOCIETIES 


CLINICAL CONGRESS OF SURGEONS OF NORTH AMERICA 


HE sixth annual session of the Clinical 
Congress of Surgeons of North America, 
held in Boston October 25th to 29th, 1915, 
served to emphasize the importance and pop- 
ularity of these annual clinical meetings. Fif- 
teen hundred surgeons were in attendance, 
representing practically every state in the United 
States and every province in Canada. The im- 
portance of Boston as a clinical center is so gen- 
erally recognized that it was quite apparent that 
a clinical meeting in that city would attract large 
numbers of surgeons and it was, therefore, de- 
cided to limit the attendance to a number that 
could be comfortably cared for. This established 
a precedent for medical meetings in America. The 
plan worked out most advantageously, though a 
considerable number of surgeons who made appli- 
cation for membership at a late date were dis- 
appointed when their applications and fees were 
returned, due to the fact that the limit of member- 
ship had been reached some weeks in advance of the 
meeting. The ruleestablished at the Boston meet- 
ing will control at future meetings of the Congress. 
The success of the meeting in Boston — and 
it must be conceded that it was a success in every 
way — can be attributed to the well considered 
plans of the Committee on Arrangements, backed 
by the splendid team-work of the Boston clin- 
icians who entered into the work enthusiastically 
to the end that there might be a complete dem- 
onstration of Boston’s clinical facilities. 
The following institutions participated in the 
clinical program: 
Massachusetts General Hospital, 
Boston City Hospital, 
Children’s Hospital, 
Massachusetts Homeopathic Hospital, 
Peter Bent Brigham Hospital, 
Free Hospital for Women, 
St. Elizabeth’s Hospital, 
Robert Brigham Hospital, 
New England Hospital for Women and Children, 
Long Island Hospital, 
Carney Hospital, 
Codman Hospital, 
House of the Good Samaritan, 
Massachusetts Charitable Eye and Ear Infirmary, 
Huntington Memorial Hospital, 
Infants’ Hospital, 
Boston Dispensary, 


Forsyth Dental Infirmary, 
Harvard Medical School, 
Tufts Medical School. 


The programs for the evening sessions — the 
general surgical section in the ballroom of the 
Copley Plaza, and the division of surgical 
specialties at the Boston Medical Library and 
Harvard Medical School — attracted large 
audiences. Of the papers read at these meetings 
several appear in this issue and others will be 
published in later numbers. 


THE ANNUAL MEETING 

At the annual meeting held in the ball-room 
of the Copley-Plaza on Thursday, Dr. Emory A. 
Codman of Boston presented the report of the 
Committee on Hospital Standardization, which 
report is published in this number (see page 
119). The report was discussed by Dr. Edward 
Martin of Philadelphia, Dr. Horace G. Wetherill 
of Denver, and Dr. J. A. Hornsby of Chicago. 

Dr. John Wesley Long of Greensboro, N. C., 
offered resolutions in support of the First Aid 
Conference as proposed by Dr. Joseph C. Blood- 
good of Baltimore in a report which will be found 
in the following pages. 

For the Cancer Campaign Committee, Dr. 
Edward Reynolds of Boston, a member of the 
American Society for the Control of Cancer, 
presented a résumé of the work done along the 
line of publicity among the laity. 

The following officers were elected: 

President, Fred B. Lund, Boston. 

First Vice-President, Jasper Halpenney, Win- 


nipeg. 

Second Vice-President, S. M. D. Clark, New 
Orleans. 

Secretary-General, Franklin H. Martin, 
Chicago. 


Treasurer, Allen B. Kanavel, Chicago. 

General Manager, A. D. Ballou, Chicago. 

Philadelphia was selected as the meeting place 
for the 1916 session, to be held probably in Octo- 
ber. An early announcement will be made in 
this journal as to the tentative plans for the next 
session, together with the selection of the Com- 
mittee on Arrangements. 
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COMMITTEE ON HOSPITAL STANDARDIZATION 


By E. A. CODMAN, M.D., CHarrMANn 


Your committee in previous reports! has stated 
its belief that a fair standardization of a hospital 
is impracticable unless the hospital to be standard- 
ized has some method of following up its end-results. 
We believe that we have succeeded in bringing this 
idea to the attention of most of the hospitals of this 
country, and from many of them we have received 
expressions of interest. Two years have elapsed 
and we believe that it is now possible at least to 
make a preliminary classification into — 

1. Those that care to make an effort to find out 
what kind of results they are getting. 

2. Those that do not care to. 

We believe that most people will agree that we 
have properly labeled these classes as 1 and 2 
rather than the reverse. But is it the business of 
this Congress to find out which is which? Your 
committee dreads the odium of placing any hos- 
pital in Class 2. We think that some organiza- 
tion representing all branches of the medical 
profession should make this step across. the 
Rubicon, for all other forms of treatment beside 
surgical have good and bad results, and it is possible 
to compare and record these results. 

We have therefore been content to try to interest 
the medical public in the end-result system, and 
to leave each hospital its chance for another year 
to step into Class 1. 

Fortunately, the Committee on Arrangements of 
this meeting in Boston has come to our aid in the 
matter of giving further publicity to the end-result 
idea. A year hence a report will be sent to each 
of you of the “end-results” to date, of each case 
operated on before you during the week of this 
Congress. You have only to note the number of 
the case posted in the operating room at the time of 
the operation, and at the next meeting of the 
Congress to refresh your memory of the operation 
by looking at the abstract in the report together 
with a note on the success or failure of the operator 
to relieve the symptoms from which the patient 
suffered. 

We believe that the adoption of this method in 
all teaching clinics will be of the greatest service 
both in graduate and undergraduate instruction. 

We feel under great obligations to the Boston Com- 
mittee on Arrangements and to the clinics at the 
Boston hospitals for this support of our policy of 
advocating the use of the result to each individual 
patient as the most important unit in the standard- 
ization of hospitals. 

We wish to call your attention to some other 
important examples of the practicability of the 
“follow-up” and ‘end-result” systems which are 
to be found in the Boston clinics, especially at the 

1Surg., Gynec. & Obstet., 1914, January, p. 9. 


Massachusetts General, Boston Dispensary, and 
Carney Hospitals. In some of the corollaries 
of the end-result system we find that important 
steps have been taken. The last annual report of 
the Massachusetts General Hospital deserves especial 
study for it gives us an example of a hospital whose 
organization is strong enough and whose esprit de 
corps vigorous enough, to pe. mit the use of a ‘“‘sur- 
geon’s card” on which each member of the surgical 
staff authoritatively records his own errors in 
diagnosis, skill, judgment, and care. 

At this hospital, too, the policy of the assignment 
of special groups of cases has been successfully 
carried out. This plan assures the efficiency com- 
mittee of a weapon to use in dealing with any class 
of cases which by the end-result cards is shown to 
have a low percentage of successful results. It 
gives them also a sure method of testing the skill, 
judgment and original capacity of the members of 
the staff, while at the same time assuring the pa- 
tients of the hospital of always getting better and 
better results. In a hospital where such a system 
prevails, a young surgeon may well feel confident 
of rising to the top without leaving his path marked 
by the regrettable errors which many of us have 
unavoidably made under the old system, where the 
calendar alone decided what cases should come 
under our care. 

We are interested also, in this published state- 
ment of the Massachusetts General Hospital: 

“Resolved, that in making appointments the 
trustees will consider the fitness of the applicant 
for the special services which he will be called on 
to perform, and will seek to secure the best service 
available, without being bound by any custom of 
promotion by seniority.” 

These things may seem to the uninitiated to be 
small matters for this well-known institution to 
have accomplished but in the opinion of this com- 
mittee they are most important steps in the progress 
of helping the medical profession to free itself from 
some of the serious faults for which it may be criti- 
cised. 

However, we cannot help regretting that the 
trustees of this great hospital have not shown a 
willingness to bear part of the burden of the pro- 
fessional staff by appointing one of their members 
on the Efficiency Committee. 

In our previous reports we have dwelt on this 
point with especial emphasis for we believe that 
hospital trustees are primarily responsible for 
therapeutic efficiency as well as for efficiency in 
other departments. We believe that a layman 
can ask, “‘Was this patient relieved of his symp- 
toms? If not, why not?,” and judge fairly well 
whether the surgeon who operated and the superin- 











120 


tendent give him reasonable answers. If this can 
be done for the individual patient it can be done 
for classes of patients. We hold that the mere 
presence of a trustee on this committee to ask sen- 
sible questions would be a point of the greatest im- 
portance in correcting hospital abuses. 

It would be an interesting medicolegal point to 
know whether a suit for malpractice would have 
more chance for success in — 

1. A hospital in which no Efficiency Committee 
exists. 

2. A hospital in which the Efficiency Committee 
is entirely composed of the staff. 

3. A hospital in which one of the trustees or his 
authorized delegate serves on the Efficiency Com- 
mittee. 

While the trustees shield themselves by appoint- 
ing staffs with ‘‘reputations” and do not look into 
the question of their “efficiency”? no wonder the 
laity choose their own doctor by what their neigh- 
bors say. This drives every doctor to care more 
for his “reputation” than his ‘efficiency’? and 
tempts him to spend his time in concealing his 
ignorance rather than increasing his knowledge. 

Boston and Massachusetts have also set us anoth- 
er example. ‘The State Medical Society two years 
ago appointed a committee consisting of Drs. Homer 
Gage, Lincoln Davis, Pier Johnson, P. E. Truesdale, 
and J. T. Bottomley to ascertain from each hospital 
in the Commonwealth, two things: (1) What 
person or department of the hospital is held re- 
sponsible for its standard of therapeutic efficiency? 
(2) Would each hospital agree to a uniform system 
of morbidity report? Most satisfactory answers 
were received and the committee is now working 
to obtain some simple form of report which all will 
agree on. 

If the hospitals of Massachusetts are able to set 
an example in publishing reports based on some 
uniform system, other states will certainly fall in 
line, and the country may well be grateful for the 
pioneer work of the above-mentioned committee 
which has already more than half accomplished its 
task. 

We have to offer you a printed form which can 
readily be used by any hospital having an end- 
result card catalogue. This form can be ob- 
tained from Thomas Todd & Co., 14 Beacon St., 
Boston. In any hospital in which the end-result 
cards have been O. K.’d by the staff it will be a 
simple matter to fill out this form, which will serve 
as a permanent index of diseases and operations 
according to a primary pathologic and anatomic 
classification. 

To the Boston Dispensary we are also much in- 
debted for an advanced example of the principles 
of scientific management applied to dispensary 
work. To its director, Mr. Michael M. Davis, Jr., 
acknowledgment is due as the first to call attention 
to the value of follow-up systems in diminishing 
hospital waste products. 

The report of this committee would be incomplete 
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did it not call your attention to the splendid work 
toward hospital efficiency which has been accom- 
plished by Dr. Edward Martin of Philadelphia, to 
whom more than to any man belongs the credit 
(and the onus) of going straight to the root of the 
problem by insisting that the next step in hospital 
organization must be one which will mean a stan- 
dardization of the work of the professional staffs as 
well as of all other departments. 

Through the efforts of Dr. Martin and Dr. Clarke 
in Philadelphia, a powerful committee on hospital 
efficiency has been formed with representatives 
from the important medical societies, educational 
institutions, and the State Board of Health. Those 
of you who are interested in hospital work should 
read the report of this committee which may be 
obtained from Dr. Edward Martin, 1506 Locust 
St., Philadelphia. 

In closing our report we wish to call your atten- 
tion to two paragraphs in our first report: 

“That each of us do what he can to induce the 
trustees of his own hospital to organize a follow-up 
system for all patients treated. 

“That each of us do what he can to induce the 
fellow-members of his staff to appoint Efficiency 
Committees who may look into the present conditions 
in his own hospital, in order that we may as far as 
possible do our own housecleaning. Such Efficiency 
Committees should be composed of a member of the 
trustees, a member of the staff, and a superinten- 
dent. If tracing the results to the patients is 
equivalent to auditing the accounts, the trustees 
should take a hand in it.” 

Each member of your committee, feeling that 
example goes farther than precept, has done 
what he could in his own community, but the 
committee unanimously feels that the work which 
they have begun should in future be carried out by 
the more completely organized medical associa- 
tions; namely, the American Medical Association 
or the American College of Surgeons. There is 
still hope that the Carnegie Foundation may aid 
in this matter. 

We feel that in the leaflet which we have distrib- 
uted, we have offered a practical suggestion which 
is simple and inexpensive enough to be within the 
means of any hospital, large or small. To carry 
the plan out, simply requires the coéperation of the 
staff, the trustees, and the administrator. 

We feel sure that the plan we recommend is so 
simple that any hospital staff which is really in 
earnest about improving the efficiency of its hos- 
pital, can certainly do so by means of it. 

We have no authority to command or ask the 
adoption of this system in any hospital, but we can 
and do suggest it. You are a representative body 
of men from all parts of the country; if our sugges- 
tion and Boston’s example seem to you desirable, 
carry them home with you. 

E. A. CopmMan, Chairman. 

W. J. Mayo. 

W. W. CHIPMAN. 


J. G. CLARKE. 
ALLEN B. KANAVEL. 
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FIRST AID TO THE INJURED 


A SURVEY OF THE PRESENT EXPERIENCE AND PREVAILING OPINION AS TO THE TREATMENT OF 
- ACCIDENTAL WouNDS IMMEDIATELY AFTER THE INJURY 


By JOSEPH COLT BLOODGOOD, M.D., F.A.C.S., BattmorE, MARYLAND 


At the meeting of the American First Aid Con- 
ference in Washington, D. C., August 23 and 24, 
1915, a resolution was passed instructing the secre- 
tary to make a survey of the opinion and experience 
of surgeons throughout the United States and 
Canada on the more important questions in first 
aid. The following five questions were submitted 
to the Conference and, after discussion, the secre- 
tary was instructed to send these questions to sur- 
geons in the United States and Canada. 

The questions thus sent out are as follows: 


1. What has been your experience with the most avail- 
able first-aid package and dressing for small and large 
wounds? 

2. What has been your experience with the immediate 
employment of antiseptics in accidental wounds; what 
antiseptic have you used, in what strength, and how 
applied? Have you employed tincture of iodine; if so, 
how and what have been the results? 

3. What in your experience has been the most efficient 
and most readily applied method of fixation for injuries 
of the (a) upper and (b) the lower extremity? 

4. Have you considered the construction of a stretcher, 
which, in addition to serving as a means of transportation 
of injured, will have appliances for the fixation of the up- 
per and lower extremity, somewhat along the lines of a 
Bradford splint, or the Stokes naval splint? 

5. Please state your views on some liquid ointment 
dressing which would be available for first aid in large 
wounds and burns with the object of preventing the usual 
dry-gauze dressing adhering to the wound and rendering 
subsequent dressings painless. 


The First Aid Conference was a meeting of rail- 
road surgeons, principally chief surgeons; general 
officials of railroads, chiefly from the Claim Depart- 
ments; representatives from the Medical Depart- 
ments of the Army, Navy, Public Health Service 
and the National Red Cross Society; a few civil 
surgeons representing national surgical associations; 
and representatives of manufacturers of first aid 
supplies. 

The topics given out for discussion were some- 
what as follows: 


1. Is it a good scheme for railroads, mines, and manu- 
facturers to furnish their employees first aid material and to 
instruct them on first aid methods? That is, shall we in 
time of peace prepare for accidental injuries in a some- 
what similar manner as in time of war we furnish the 
soldier with first aid dressings and give him a certain 
amount of instruction in dressings, in immobilization, and 
in transportation on stretchers? 

Is a first aid scheme of this kind practical to be uniformly 
employed throughout a great railroad system and can it 
be carried further to all industries and still further — to 
the home? 


2. If a first aid scheme of this kind is to be introduced 
throughout a railroad system and into other civic environ- 
ments, shall there be adopted the material employed in 
the Army and Navy, and shall the instructions be the 
same? 

3. What is the best first aid dressing or package for 
simple wounds of different sizes, for larger gun-shot 
wounds, for burns of different types? 

4. What is the best fixation material to hold the dress- 
ing in place? 

5. Shall an antiseptic be placed in the first aid package 
with instructions to the layman how to use it? 

6. What about the Esmarch bandage or the tourniquet? 
Shall this be discarded from the first aid kit and the lay- 
ity no longer be taught the anatomy of blood-vessels and 
the simple schemes of checking hamorrhage.? 

7. What shall be done to provide for the fixation of 
fractures and the immobilization of upper and lower ex- 
tremities for other injuries? 

8. Shall the kind of stretcher be left to the individual 
whim or the creative genius of the different surgeons 
throughout the country, or is a uniform stretcher possible 
and practicable? 


The Transactions of the First Aid Conference 
which will be published later will contain the full 
discussion on these points. These discussions were 
most interesting and instructive. In them we 
may read the point of view of a few chief surgeons 
of railroads who have introduced first aid measures 
and instruction and practiced them for a number 
of years. These surgeons are uniformly in favor 
of the scheme and are convinced that it is not only 
humane but economical. Apparently at the pres- 
ent time the few railroads and their chief surgeons 
who have introduced first aid favor it and propose 
to continue it. 

One chief surgeon who introduced first aid 
twenty-five years ago records its absolute failure. 
This was due to the fact that the employee wasted 
the material, used it for other purposes, so that 
when it was really needed the first aid package was 
not in its place. 

This surgeon was probably ahead of his time. 

Then there are a number of surgeons who having 
heard the views expressed at the conference, de- 
cided to introduce the scheme on return to their 
duties. A few surgeons, especially in the States 
of Illinois and Wisconsin, had recently introduced 
first aid methods because of State laws compelling 
them to do so. 

The civil surgeons, of course, had had little or no 
experience with first aid. Their discussion was chiefly 
interesting in that it gave their views on the treat- 
ment in the recent state of an accidental wound. 

From the military standpoint these transactions 
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will give a very clear idea of first aid methods in our 
own Army, Navy and in the Public Health Service. 
But the surgeons in these services, of course, had 
had a relatively small experience. 

The discussion of the representative of the Ameri- 
can National Red Cross Society gives a very 
graphic account of the splendid effort of this 
Society to stimulate railroads and other employers 
of labor to introduce first aid measures and instruc- 
tion. The Red Cross Society sends one or two 
cars throughout the country to demonstrate 
methods and furnish instruction. It has devised 
many types of first aid packages to meet the re- 
quirements of the different types of wounds in 
civil life. 

Then in these transactions one may read the point 
of view of the railroad officials most interested in 
accidents — the chief claim agents. They showed 
great interest and one got the impression that 
these officials were, or could be, convinced of the 
economic importance of a first aid movement. 
Apparently, the introduction of proper first aid 
methods and instruction into railroads, mines and 
manufactories, rests with the medical departments. 

The manufacturers of supplies were quite certain 
that the cost of first aid material could be greatly 
reduced if the first aid packages and other materials 
could be standardized and therefore manufactured 
in large quantities. 

The discussions on the first day of this First Aid 
Conference impressed everyone present with the 
fact that the conference had come at the proper 
moment. In the first place, the European war 
had concentrated the attention of surgeons on the 
problems in wound treatment. The great develop- 
ment of “safety first,”’ the prevention of accidents, 
had paved the way for the second step—the proper 
treatment of accidents when they cannot be pre- 
vented. 

The members of this First Aid Conference were 
also of the opinion that material and methods 
should be standardized. This is shown in the 
following resolution which was unanimously passed: 


RESOLUTION PASSED BY THE AMERICAN FIRST 
AID CONFERENCE, REQUESTING THE 
PRESIDENT OF THE UNITED STATES 
TO APPOINT A BOARD OF 
STANDARDIZATION 


Wrere_as, There is a great lack of uniformity in first aid 
methods; in first aid packages and in other first aid 
equipment; and in first aid instruction, and 

Wuereas, Many of the aims of first aid are defeated 
thereby and needless suffering and expense incurred, 

Therefore Be it Resolved: That this Conference recom- 
mends to the President of the United States that he ap- 
point a “Board on First Aid Standardization,” said Board 
to consist of one officer each from the Medical Corps of the 
U. S. Army, the Medical Corps of the U. S. Navy, the U. 
S. Public Health Service, the American National Red 
Cross, the American Medical Association, the American 
Surgical Association and the Association of Railway Chief 


Surgeons of America; this Board to deliberate carefully on 
first aid methods, packages, equipment and instruction 
and to recommend a standard for each to a subsequent 
session of this Conference to be called by the Permanent 
Chairman; the creation and maintenance of the said 
Board to be without expense to the United States. 

This conference accomplished the following results: 
It recommended to the President of the United 
States to appoint a Board of First Aid Standardiza- 
tion. Most of these appointments have been made, 
but the announcement of the complete list will 
have to be made at a later date. 

This Board is expected to investigate the entire 
question and report at a later date to the First 
Aid Conference. The probabilities are that this 
report will be ready in the spring, at least all those 
interested in the question hope that something 
definite can be accomplished within a few months. 

In the second place, the conference decided to 
publish its transactions which will include not 
only the actual report of the discussions, but a 
summary of the answers to the five questions and 
a number of other interesting facts in relation to 
first aid problems. 

Then, as stated in the beginning of this article 
the conference instructed the secretary to make a 
survey of the opinions and experiences of surgeons 
throughout the United States and Canada on the 
more important questions in first aid. 


FIRST AID SURVEY 


What the secretary will do after the Board of 
Standardization meets and takes up the burden 
of its duties, rests with the Board, or the Execu- 
tive Council of the American First Aid Conference. 
It is the opinion of the secretary that the moment 
the Board of Standardization convenes in Washing- 
ton, the secretary’s duties in the survey end. He 
will then turn over to the Board all of the evidence 
that he had collected, and he will inform the Board 
of Standardization about his methods of procedure. 

The secretary in making the survey has proceeded 
somewhat as follows: 

Before the meeting of the Conference in Washing- 
ton the committee sent out to a number of chief 
surgeons of railroads a page of questions. These 
questions were also sent to other surgeons, both, 
civil and military. There were not many answers, 
perhaps about 20 per cent, but some very valuable 
information was gathered. 

In the first place, we heard at once from those 
chief surgeons who had introduced first aid measures 
into their railroad systems. We were informed of 
the activities of the National Red Cross along 
first aid lines, and we received the enthusiastic 
support of military surgeons in our scheme. 

One military surgeon who had complete informa- 
tion as to the ideas and hopes of the conference 
wrote somewhat as follows: 

“The success or failure of your conference will depend 


very largely on the support given by the Public Health 
Service and Army and Navy Medical Departments. 
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“The Conference will awaken the profession to a reali- 
zation that emergency surgery and surgery of accidental 
wounds is being neglected. 

“The conference will be the beginning of active 
codperation between military and civil surgeons.” 

Since the meeting of the conference the secretary 
has sent the five questions quoted in the beginning 
of this article to the following: 

To about one hundred chief surgeons of railroads. 
Up to the present time we have received replies 
from about twenty-five. The secretary gets the 
impression that the majority who have not replied 
have delayed, because first aid measures have not 
been introduced in their railroad systems, and they 
have had little or no experience to base their answers 
on. 
These chief surgeons have sent the questions to a 
number of their associate surgeons, varying from 
twenty-five to three hundred. A few of these 
associate surgeons have already replied. 

A number of replies have been received from civil 
surgeons interested in accident wounds and from 
surgeons of manufacturers, mines, and other em- 
ployers of labor. 

We may not have heard from all who have had 
actual experience with first aid methods, but the 
secretary is under the impression that a large num- 
ber of the answers in the future will be more the 
expression of opinion of what the surgecn himself 
does when he is called upon to treat an accidental 
wound, than what he has provided to have done in 
cases of emergency before he is able to see the in- 
jured individual. 

The secretary was quite confident that the send- 
ing of these five questions would by no means meet 
the requirements of a modern survey. For this 
reason he concluded that he must have help. 

The secretaries of all the national surgical associa- 
tions and of the American Medical Association, 
and of the Southern Medical Association, and the 
secretaries of all the State Medical Societies have 
been requested to have a committee of three ap- 
pointed. Thisis to be called the First Aid Com- 
mittee and it is to act independently and also 
in conference with the secretary of the First Aid 
Conference and later with the Board of Standardiza- 
tion. 

These various committees can be very helpful 
in making the survey more complete and in getting 
evidence which may be of the greatest importance 
but which might have been overlooked in a more 
superficial method. 

WHAT 


IS WANTED IN THIS SURVEY 


In the first place, the most helpful evidence will 
be the experience and opinion of those surgeons 
connected with railroads, mines and manufactories, 
who through a number of years treated accidental 
wounds in which there had been employed no first 
aid measures and then recently have been able to 
compare this experience with accidental wounds 
properly treated by first aid measures. 
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We have reached some of these surgeons, and I 
trust we may find others, and I sincerely hope that 
these surgeons will go over their evidence again and 
most critically. As far as the secretary is able to 
interpret their written and personal communica- 
tions, these surgeons are of the opinion that the 
furnishing of first aid material and proper instruc- 
tion will reduce the cost of accidental wounds from 
20 to 50 per cent. 

It would be a mistake to have a popular propa- 
ganda on first aid, and force or influence the em- 
ployers of labor to introduce it at considerable cost, 
unless we are quite convinced that we have sufficient 
evidence that first aid is a necessity and not a 
luxury. 

There can be absolutely no question as to the im- 
portance of standardization of first aid material and 
methods of instruction, but have we the evidence 
as yet which would indicate that first aid methods 
should be universal throughout the country? 

It is my personal opinion, and I suppose I have 
had a better opportunity than many to read the 
evidence, that it would be well worth while for the 
employers of laborers, whether in small or large 
groups, immediately to employ first aid methods 
and instruction, 

The first aid package and other material should 
be of the simplest and the instruction should even be 
more meager. We should therefore begin with the 
simplest and most economical methods and from 
this develop. 

The Surgical Section of the American Medical 
Association, the American Surgical Association and 
the Clinical Congress of Surgeons of North America 
have appointed their committees. The Southern 
Medical Association, and the Southern and Western 
Surgical Associations will do so immediately. The 
Conference has apparently received the enthusiastic 
support of these national surgical associations who 
with the association of railroad surgeons will 
be most helpful in making this survey. A number 
of favorable replies have been received from the 
secretaries of state medical societies, but as yet 
no definite committees have been reported to the 
secretary. A number of state and national med’cal 
journals have commented editorially upon the ob- 
jects of this First Aid Conference. 

The secretary of the First Aid Conference is 
making use of this medium to discuss with the vari- 
ous members of the committees already formed 
and those to be formed on what is wanted in the 
first aid survey. 

In the first place, in discussing it with surgeons, 
or in reading their answers to the five questions, we 
must at once differentiate between first aid by the 
surgeon and first aid by a lay individual. 

Even in the discussions at the Conference experi- 
enced surgeons missed this point, and in a large 
number of the replies to the five questions the sur- 
geons are writing how they themselves treat the 
wounds. 

As stated before, there are very few places in 
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this country where first aid measures are really 
employed. 

On railroads it is the scheme to have railroad 
surgeons appointed at as short intervals as possible 
throughout the system and to have as many modern 
hospitals as possible. In the great majority of rail- 
roads the instructions are: “‘ Get a doctor as quickly 
as possible; if you cannot get a doctor, put him on a 
train and take him to the nearest surgeons or hos- 
pital.” In a scheme of this kind first aid is simply 
one of transportation. Get the patient to one of the 
railroad surgeons and leave the rest to him. Ap- 
parently there are a number of railroad surgeons 
and chief surgeons who favor the development of 
this plan to the limit. 

This scheme as a rule is the one followed in mines, 
manufactories and in almost all accident surgery. 
In all cities the patient is simply transported as 
rapidly as possible to a hospital. Before the days 
of automobiles and automobile ambulances, police- 
men and firemen were given instruction on first aid 
methods. I do not know whether they were 
furnished first aid material. Twenty-five years 
ago it was popular to lecture to policemen on first 
aid as it is to enthusiastic society girls today. 

The secretary would desire the members of the 
first aid committees of the state medical societies 
to find out the actual conditions as to first aid in their 
respective states. It would be most interesting 
to know the actual condition among the railroads, 
mines, manufactories, accident insurance companies, 
large department stores, police and fire departments 
in the various states. 

This investigation by states is a very important 
one. For example, the Pennsylvania Railroad may 
not have introduced first aid throughout its entire 
line, but in one of its branches in one state the sys- 
tem may be in operation, fully developed and most 
satisfactory. 

The state committees may be able to obtain in- 
formation on account of their closer relationship 
with the business world and of their personal 
acquaintanceship with the surgeons interested in 
accidental work. 

I am confident that these state committees can 
tap new centers and gather valuable information. 
My day’s mail demonstrates the great variety of 
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channels through which this valuable information 
comes. An accidental meeting on a railroad train 
finds the surgeon in charge of a very large manufac- 
turing plant with a fully developed first aid equip- 
ment and good records demonstrating its economy 
and efficiency. In spite of the wide-spread propa- 
ganda this surgeon had not been reached before. 

The first aid committees of the various national 
surgical associations should confine their efforts 
chiefly to getting the opinions and experiences of 
the members of their respective associations. A 
surgeon with a large experience in accident work may 
have had no experience with first aid, nevertheless 
we want his opinion as to the best treatment of a 
recent wound. 

If we decide to instruct the layman how to treat 
the wound, we are not going to select a treatment 
radically different from what we as surgeons would 
employ if we saw the patient first. 

There is no doubt in my mind that first aid treat- 
ment at the present time must be largely based on 
the surgeon’s experience in wound treatment 

This survey on first aid offers an opportunity 
for an investigation of whether it is possible and 
practicable to ascertain in a number of months the 
experience and opinion of a large group of surgeons 
on a special chapter in surgery, and whether such 
an investigation will lead to progress in the stand- 
ardization of the best methods. 

It would seem fair to conclude that the procedures 
and methods on which the majority agree must be 
essential, while those procedures and methods 
about which there is considerable disagreement are 
unessential. 

It is quite possible that the results in this survey 
on first aid, if it can be accomplished in the way it is 
hoped, may develop a new and efficient way in 
unifying and standardizing many other surgical 
therapeutic procedures. 

In a second communication there will be a dis- 
cussion of a critical study of the answers to the five 
questions. 

The writer hopes that the readers of this article 
will answer the five questions and give him a per- 
sonal communication of their opinions and experi- 
ences, not only in first aid, but in the surgical treat- 
ment of recent wounds by the surgeon himself. 











BOOK REVIEWS 


A CRITIQUE OF NEW BOOKS IN SURGERY 
By MAJOR G. SEELIG, M.D., Sr. Louis 


OW often, after the wound is sutured and the 
patient is back in bed, the surgeon thinks of 
some significant technical procedure that he should 
have executed. Just so in book reviewing; a happy 
thought knocks at the portals of consciousness too 
late to gain effective entrance. For instance, if we 
had been nimble witted last month,! in discoursing 
on English style, we could have clinched our argu- 
ment by two quotations from the essayists Walter 
Bagehot and Harris Merton Lyon. Bagehot says, 
very tersely, “The secret of style, is to write like a 
human being.”” And Lyon, a bit more at length, 
but no less truly, says, ‘‘It is only by writing, and 
writing and then writing, that a man can begin to 
find out the golden possibilities of this old pirate 
language of ours, the opposite adjective, the verb 
that cuts like a whip, the sonorous participle, the 
clever adverbs. And coming to structure, the 
sentence that pulls all sense together, as a driver 
pulls together four pairs of reins; or, the paragraphs 
that are keystones which keep your page from 
falling to the ground.” 

This much is certain — The difficulties in the way 
of attaining a lucid style in medical composition 
seem to have no deterrent effect on the output of 
medical volumes. One is struck by just this 
thought, this month, owing to the fact that, in spite 
of the very satisfactory volumes on fractures, 
already published, we are presented with a brand 
new book. And in the face of a very adequate 
supply of books on cancer we have a new one, not 
even approximately as good as the more mediocre 
ones already printed. Why? Possibly because 
medicine is so very definitely a combination of 
theory and practice. Theory studies the pure 
instance and practice reckons with variations; 
therefore, since there are innumerable instances and 
countless variations, why not expect an endless 
number of volumes? Of course such an explanation 
is at best somewhat academic. A more practical 
explanation was furnished me by an energetic book 
publisher, who told me in the strictest confidence, 
that his judgment as to publishing a given volume 
rested solely on the decision as to whether or not 
his score or more of salesmen could sell it. Let us 
not lose our equanimity, but let us also not forget 
that it was exactly this same sort of technique that 
brought the lightning rod into obloquy and dis- 
repute. 

1 Book Reviews, November, rors, p. 666. 


HE little volume on Cancer? by Taylor presents 

itself without so much as a bow of acknowl- 
edgment or recognition to its numerous host of 
predecessors. A glance at the book shelves dis- 
closes that within very recent times there have 
appeared treatises on cancer by Moullin, Bell, 
Williams and Bainbridge, in addition to which we 
have the more academic and encyclopedic volumes 
by Bland-Sutton, Ribbert, Borst, Behla and Wolff. 
Surely there ought to be some very concretely 
demonstrable cause calling for a new book on cancer; 
and whatever else Dr. Taylor may have accom- 
plished, he has not made clear this need. If his 
plea be that the laity cannot be over-educated 
along lines of cancer incidence and prevention, then 
we can only answer that he has not so framed and 
compassed his book as to make it primarily meat 
for the masses. If, on the other hand, his plea be 
that his colleagues cannot be told too much about 
the details of cancer, then we feel that he is, to say 
the least, not disposed to flatter the fulness of the 
intelligence of his colleagues. The method of 
handling carcinoma of the breast is more than 
primitive and properly belongs to the kindergarten 
course of surgery. The chapter on carcinoma of 
the uterus is very full and adequate, and as con- 
trasted with the preceding chapter on carcinoma of 
the breast seems to furnish forcible evidence against 
the propriety of even a well trained gynecologist 
expatiating on cancer at large. Under the head of 
cancer of the tongue, two symptoms are described; 
pain and salivation. Such paucity carries its own 
condemnation, without the need of even so much as 
a word from the reviewer. 

Granting that the little volume makes no pre- 
tense to originality, explicitly stating as it does in 
the preface a desire only to put well-known facts 
together and “place them within easy reach of the 
profession,” we nevertheless feel the necessity of 
calling attention to the fact that many of us have 
surfeited of such a diet, and that we demand some 
additional touch of personality, some variation in 
body of content or some particularly worthy or 
commendable attribute that will justify the new 
presentation of an admittedly old body of facts. 
In a single word the book may be characterized as 
inadequate. It lacks that one essential of all good 
volumes — scope. The general plan is good; but 


2 Cancer —Its Stupy AND PREVENTION. 


By Howard Canning 
Taylor, M.D. 


Philadelphia and New York: Lea and Febiger, 1915. 
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for that matter, the water cracker is also good, 
hygienically perfect, but one needs something to 
take with it. 


Ts. the eighth edition of Scudder’s work on 
fractures,! requires mere mention, for the 
reasons that the book has already made a place for 
itself, and that we have, in the past, commented 
most favorably upon it. The revision was called 
for by the vast amount of work recently done 
along lines of operative treatment for fractures, and 
the use of autogenous bone grafts for delayed union 
and non-union. The subject of bone grafts is 
handled in an intelligent and satisfying fashion by 
the author, who also discusses the operative treat- 
ment of various fractures in a most gratifying man- 
ner. Probably the most significant paragraph in 
the book, is the one which closes the preface, namely, 
“‘T believe definite indications must be present in any 
case before operative treatment isemployed. Opera- 
tive treatment is not to be undertaken lightly.” 

It would be more or less useless to enter into a 
detailed discussion of a book so well known, and yet 
its essential excellence prompts anew a word of 
commendation for the admirably practical tone of 
the volume. We miss the scholarly academic note 
so predominant in Stimson’s large treatise, but 
in many ways the miss is a happy one, for Scudder’s 
chapters stand as the very apotheosis of “infinite 
riches in a little room.” 


ROWDING closely on the heels of Scudder’s 
volume, comes an entirely new book on 
Fractures and Dislocations by Preston.? Right over 
there on the second shelf from the top, are a couple 
of good fat tomes in German and three uncommonly 
good ones in English by Scudder, Stimson, and 
Cotton. How natural it is, therefore, to sigh in 
doleful anticipation. This book by Preston, how- 
ever, is built to meet the cold reception of a sighing 
reviewer, and still make a favorable impress. The 
reason for this is fourfold: In the first place, the 
author excels in his clear descriptions of the altered 
configurations consequent upon fractures and dis- 
locations, thus emphasizing that most important 
art —inspection. Secondly, he furnishes a lucid, 
terse, and clear discussion of the anatomic prin- 
ciples involved in the various types of injury. 
Thirdly, he is the first author, to my knowledge, who 
groups fractures with dislocations after the rational 
1 THE TREATMENT OF FRACTURES, with Notes upon a Few Common 
Dislocations. By Charles Locke Scudder, M.D. Eighth edtion 
revised. Philadelphia and London: W. B. Saunders Company, 1915? 
2 FRACTURES AND DISLOCATIONS, DIAGNOSIS AND TREATMENT. By 


Miller E. Preston, A.B., M.D. With a Chapter on Réntgenology by 
H. G. Stover, M.D. St. Louis: C. V. Mosby Company, rors. 
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fashion of regional surgery, and fourthly he fur- 
nishes a set of illustrations which, although mani- 
festly crude, nevertheless illustrate very concretely. 

Dr. Preston succeeds admirably in doing just 
what he sets out to do in his preface; namely, “to 
offer a working knowledge of the subject.”” He has 
the happy faculty of centering attention on broad 
principles without eliding the significance of seem- 
ingly unimportant details. Just exactly what we 
mean by this statement may be best learned by 
reading his description of the application of the 
Sayre dressing for fractured clavicle. 

Most praiseworthy in this day of indiscriminate 
operative attacks on fractures is Preston’s plan of 
carefully outlining operative methods, indications, 
contra-indications and dangers. This he does 
under the separate head of ‘‘Operative Treatment,”’ 
after first outlining the usual non-operative pro- 
cedures; and he consistently follows this plan for 
every fracture described. 

Unfortunately, the book is not completely in 
balance. This fault is not glaring, is easily cor- 
rected, and is due both to some significant omissions, 
as well as to an evident straining to cover too much 
ground. For example, there are twelve pages 
devoted to simple scalp wounds and fourteen pages 
devoted to a complex differentiation of the various 
types of coma, due to numerous drugs and diseases. 
How much better it would have been to concentrate 
on the basic phenomena of compression, after the 
fashion of Trotter in Choyce’s System and to detail 
more carefully the rationale of operative treatment 
in skull fractures. It certainly must be confusing 
to the student to read that operative treatment for 
skull fractures is called for ‘‘to relieve depression, 
meningeal hemorrhage, for the removal of foreign 
bodies, for the correction of secondary complications 
such as cortical irritation from old scars, and for the 
treatment of tumors, abscess or softening.”’ There 
is, on the whole, a definite uncertainty of poise in 
the pages devoted to skull and spine that contrasts 
rather markedly with the corresponding chapters 
in Scudder. 

In St. Louis, the home of Hodgen, where we see 
so many really incomparable results following the 
use of the Hodgen splint in thigh fractures, we would 
welcome a more adequate description of this 
appliance. We cannot state the case any stronger 
than this, for we realize that personal preference as 
to method of treatment is a more prominent factor 
in the handling of fractures than it is in any other 
branch of surgery. It is a pity, however, that the 
only adequate description of the Hodgen splint is 
the one written by the late Henry Mudd in the now 
old System of Surgery by Park. 








